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The Journal of Genetic Psychology, 19+9, 76, 3-19. 


A SURVEY OF EDUCATIONAL PROVISIONS FOR YOUNG 
GIFTED CHILDREN IN THE UNITED STATES, AND OF 
STUDIES AND PROBLEMS RELATED THERETO* 

Hunter College of the City of New York 


Frank T. Wilson 


A. Procedure 

During the spring of 1948 a brief questionnaire 1 of four questions con¬ 
cerning the education of young gifted children was sent to a rather wide 
sampling of colleges and universities which provide courses in the preparation 
of teachers, to over 100 of the large cities and to all of the state departments 
of education. The communications were sent to the Superintendents of 
Public Instruction or the special education officers, if indicated in the Office 
of Education Directory, of each state, and to the Superintendents of 
Schools in cities, They were addressed to Deans of Departments or Schools 
of Education, if indicated in the Office of Education Directory of Colleges 
and Universities, or otherwise to the Presidents of the institutions. A few 
additional individuals, whose names were supplied by respondents as per¬ 
sons doing interesting work in this field, were also circularized. These 
last were included in the group of city schools. 

Table 1 shows the distribution of the questionnaire and the returns 


TABLE 1 

The Number or Questionnaires Sent Out and the Number and Per Cent Re¬ 
turned nv the Three Groups of Specialists 



Number sent 

Number 

returned 

Per Cent 
returned 

Colleges and Universities 

209 

67 

32 

Cities nnd Schools 

127 

52 

+1 

State Departments 

+8 

20 

4+ 

Total 

384 

139 

17 


‘Received in the Editorial Office on October 20, 19+8. 

‘Professor I-Inrvey Zorbangh, Director of the Clinic for Gifted Children, New 
York University, and Professor Philip R. V. Curoc, Chairman Department of Edu¬ 
cation, Hunter College, assisted in die formulation of the questionnaire, nnd per¬ 
mitted the use of tlieir names nnd titles on n covering letter sent with the ques¬ 
tionnaire, The sheet nil which the questions appeared ivas headed: Hunter College- 
New York University Questionnaire Study On The Education Of Young Gifted 
Children. 
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received rip to August, of 194H, according to the three groups of officials 
solicited. Two other respondents withheld permission to use their re- 
plies in the proposed publication of findings, nnd one other was incomplete 
and could not be used. 

While the proportion of returns was less than was Imped for, it represents 
the thought nnd time of n large number of busy ami responsible people all 
of whom, by inference, have had experience and responsibilities connected 
with the education of gifted children. It is of interest to note that the. colleges 
and universities returned nit appreciably smaller proportion of replies than 
either state or city officials. 

The importance of the matter presented by the questions to the respondents 
is indicated by the care with which they answered and the character of 
many of the statements made. For example: 

".does not make ns much provision for (lie needs of the specially 

gifted, ns It should.” 

"Sorry, no material la offer; a neglected area with us." 

"The gifted child is certainly 'the forgotten man' in our educational 
system. Not only is lie neglected; he is actually penalized for his ability 
to think and to achieve quickly. This situation constitutes nne of our 
greatest losses in a civilization where ability is an inset and leadership 
a crying need." 

“It seems to me that we have n long way to go in adjusting education 
to gifted children. At tile very point where approprinic education would 
pay biggest dividends, we have been alow to try to del ermine what *»ri of 
cducntlonal program and procedure is most appropriate for this group." 

"The under-privileged have received far more attention everywhere 
than the gifted." 

B. Analysis of the Returns 

Replies to each of the questions have been treated separately. 'Flic state¬ 
ments of respondents were classified, after careful reading, into four 
categories, which seemed appropriate to their content, In many instances 
several statements were made by one person, and in tltuse cases each dif¬ 
ferent concept was considered separately. Where a statement was ex¬ 
planatory of the main idea, only the central concept was counted. They 
were placed in the categories according to the emphasis which it seemed 
was given by the writers, 

The first category included statements which had in do with curricular 
provisions, either in content or procedure, anil either theoretical or con¬ 
crete. In all of these statements the emphasis which seemed intended by 
the writer was on curriculum. 
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The second category was used for statements which emphasized the 
individual nature and needs of children and included such concepts as 
growth and development, interests, abilities, case study techniques, individ¬ 
ualized instruction, and the like, The emphases in all cases so classified 
seemed to be on the individual with not more than implicit reference to 
curricular provisions or to social considerations. 

The third category was derived from those statements which recognized 
needs for study and development of socializing processes. The emphasis 
in each case was on the broader problems of human relationships, with the 
individual aspects of social needs implicit rather central. 

The fourth category was used for statements that described strictly 
administrative measures other than either curricular matters or class¬ 
room techniques of teachers. 

Attempts to classify statements, such as those just described, are not 
wholly satisfactory and it may well be that no one else would agree en¬ 
tirely with the classification the present writer has made. It is believed, 
however, that there would he substantial assent by most other persons 
who may critically consider the classification herewith presented, and that 
the conclusions proposed would generally be found in the data, 

Question 1. What special provisions are made for these children in 
your school (s)f Please describe them briefly. 

Table 2 shows that 61 per cent of respondents made statements about 


TABLE 2 

Summary of the Number of Replies to Question 1 by Groups and Categories 



Colleges nnd 
Universities 

Cities 

States 

Total 

Number received 

67 

52 

20 

139 

Blnnk, “None,” etc. 

48% 

31% 

30% 

39% 

Returns giving statements 

52% 

69% 

70% 

61% 

Number of classified statements 
Per cent of statements re 

61 

75 

24 

160 

Curriculum 

44% 

24% 

29% 

33% 

Individual nature, needs 

36% 

20 % 

8 % 

24% 

Socialization 

8 % 

12 % 

4% 

9% 

Administrative measures 

11 % 

44% 

59% 

34% 


99% 

100 % 

100 % 

100 % 


special provisions for gifted children existing in their schools. The propor¬ 
tion for the administrative officials in city and state systems was practically 
70 per cent; that for colleges and universities somewhat less, 52 per cent. 
It would secin that the persons reporting felt that the need for- special 
provisions was of decided importance, and that efforts were being made. 
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in many instances, to supply them, In fact, several rcspundenls who re¬ 
plied, "None," added such phrases as, "Sorry to say." or "1 regret to 
say.” On the other hand there were some individuals wlm evidently felt 
otherwise, such as the chairman of a department of education in a college, 
wlio cryptically wrote across the i]ucsiiimnairc sheet: . . College not 

involved”! 

One hundred and sixty different statements by respondents regarding 
provisions made by their institutions were found tu lie classifiable. Since 
it is presumed that many readers will be interested to know what is be¬ 
ing done in this regard in the schools which sent replies, the substance of 
the statements is given according to each of the classification headings 
and for each group of respondents. 

Tlic colleges and universities made 27 statements (-14 per cent of their 
replies to Question 1) in regard to curricular provisions, as follows: 
(a) general statements: "enriched program," 5; "extra,” "special activities," 
3; “occasional enrichment," 1; "variety of experiences . . . for youngsters 
of many degrees of talent," l; “differentiated tasks in progressive activities" 
1; "provisions room teacher makes," 2; and (i) more specific statements: 
“more difficult researches," 2; "more advanced supplementary readings," 
2; "readings in library and at home," I; "inure extensive work on units," 
1; "rich, varied experiences in harmony with interests and abilities," I; 
“enrichment in projects that challenge," 2; "projects in both school and 
community,” 1; "additional reports, creative work," 2; "utili/.c as clinches," 
1; “excuse from unnecessary and tedious instruction," i. 

Those from city systems and schools made 18 statements: (a) general: 
"enrichment within own grade," 9; "principle of environment," I ; "en¬ 
riched experiences," 1; “teachers provide plenty of enrichment materials,” 
1; "curricular adjustments," 1; and (i) more specific: "enrich in quality 
and quantity of assignments," 1; “teachers know who they are and work 
with them," 1; "extra work,” 1; "teachers encourage additional and other 
work,” 1; "extensive supplementary materials," I. 

Reporters from state departments made seven general statements: “pro¬ 
gram," "curricular enrichment," +; "most schools provide enriched pro¬ 
gram," 1; "ns individual teacher makes the environment," I; "some 
segregation with enrichment," 1. 

The number of statements which were classified as concerned primarily 
with the nature and needs of individuals was a little less than those re¬ 
garding curricular provisions, as shown by the percentages in Table 2, They 
were, briefed, as follows: 22 statements by college and university people: 
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(a) general: "discover and promote individual ability/' 1; "additional 
development along lines of special interests, abilities, home background," 
"home conditions," "out-of-school interests, 1 ' 3; "treat as individuals with 
individual needs," 1; "broader experiences in a few areas of special in¬ 
terests," 2; "make individual provision for individual student,” 1; "in¬ 
struction individualized,” 1; "individual attention," 1; "provide for ex¬ 
ceptional children," 1; “meet particular needs,” 1; and ( b ) more specific: 
"encourage parents to supplement work of school, for example in language, 
drama, music,” 1; “high quality work,” 1; "use leisure time in creative 
work, for example, with art, playhouse, library table,” 1 ; "self-assign¬ 
ments,” 1; "teach habits and skills of self-diagnosis and management," 1; 
“expect more,” 1; "added responsibilities,” 2; “encourage variety of pro¬ 
jects, materials to afford varying kinds of self-expression,” 1 ; "self-selec¬ 
tion in emergent curriculum,” 1. 

Fifteen statements by city school respondents were classified: (a) general: 
“on individual basis,” 1; "individualized teaching,” 1; "care for individual 
differences of all kinds,” 1; "individualize instruction," 1; "adapt program 
to individual differences," 1; "activities along lines of individual interests," 
2; "as much individualized instruction as possible,” 1; "adjust work to 
needs," 1; "aware of these pupils,” l; "depends upon kinds of gifts," 
1; and (4) specific: "musically superior children," "talented in art” "en¬ 
couraged,” 2; "differentiate work to challenge,” 1; "additional work,” 1. 

Two statements of state persons were classified in this category, one 
general: "help teacher to better understand children, recognize individual 
needs”, and one more specific; "challenge most able by special assignments.” 

Only 9 per cent of the total response statements were classified under the 
category of socialization provisions, Five came from colleges and univer¬ 
sities: (a) general statements: "experiences involving leadership,” 1; "partic¬ 
ipation techniques in emergent curriculum," 1; and (4) more specific: 
"experiences as committee chairman,” 1; "planning periods to develop 
leadership, planning plays, handling visitors, publications, exhibits, leader¬ 
ship in clubs, programs,” 1; "leadership within units—help librarian, in 
office, followership experiences, receive help from others," 1, 

Nine statements made by city respondents were placed in this category: 
(a) general: "do not approve of segregation,” 2; "opportunity class ■ . . 
a social working group,” 1; "retain social group," 1; "develop leaders," 
1; "program include social problems,” 1; “enrichment classes on platoon 
plan, auditorium, play, etc.,” 1; and (4) specific: "sec lie lias a lot of rough 
and tumble sports with boys,” 1; "activities along lines of current national 
or community interest,” 1. 
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Only one statement was found from replies by state people in place 
in this category: "special class part of school as a whole." 

There were 5+ statements which were placed in the last category, admin¬ 
istrative measures, They were distributed among the groups as follows: 
seven from colleges and universities as (n> general statements: “grouping 
by room teacher," 1; and {It) specific: 1 ‘occasionally double promotion," 
1; "if physically advanced cover tool subjects more rapidly and .oh .nice to 
next grade," I; "advances as rapidly as ability permit*," I; "enroll in 
grade one a year earlier," 1; "ability groups for tool subject*," I ; "nhmuhmt 
resources of books and pamphlets," I. 

Thirty-three statements Ironi city school people were placed in this 
classification. All seemed relatively specific, “grouping according lo ability," 
"achievement," "special opportunity," "major-work," "intellectually gifted 
classes,” "enrichment classes," 15; “acceleration and enrichment," "ovea-iun- 
ally acceleration,” “double promotion," 7; “survey,” "individual irvts,” 
"cumimilative records," 5; "balanced classes," 1; ‘Special tcacheis," 2; 
"instruction manuals," "supplementary texts," 2; “work in skills in small 
groups," 1. 

Fourteen statements by state people were in regard to administrative 
measures, Three seemed to be general: "by local systems," "superintendents." 
The remainder were more specific: "special classes," 3; "only in a few 
cases acceleration," 2; "extra promotion," "acceleration of more than one 
year not recommended,” 2; "cosmopolitan grouping,” I ; “study intelligence, 
achievement tests," 1; "special state certified teachers," 1; "handliooks and 
manuals,” 1. 

Swnmeiry comment on replies lo Question I. The special provisions 
as reported by the 61 per cent of respondents who made statements in reply 
to Question 1 seemed to be on the whole the familiar and somewhat con¬ 
troversial or vague provisions of special classes for all or part of the 
children’s school work, limited acceleration, and enrichment in "regular," 
“balanced,” or "cosmopolitan” groups. Emphasis in the statements was 
on the curricular side of children’s school experiences,, with much concern 
for individual needs. A small proportion emphasized socializing objectives 
of the special provisions, some of them being clear, fresh, and stimulating 
suggestions. Only one of the two state departments replying •Pennsylvania 


—reported provision of a special teacher certificates for gifted children. 
Two cities, only, mentioned specially chosen teachers, hut made no mention 
of special license, certificate, or course training requirements. None of the 
colleges and universities mentioned any provisions for special training of 
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teachers for this work in their institutions. Such training is, of course, 
commonly provided in such ways as in courses on exceptional children, 
including study of gifted children, by individualizing problems, and the 
like. It seems of some interest, however, that this matter of special train¬ 
ing was not emphasized in any replies to Question 1 by college and university 
respondents. 

Question 2. IFlicil experimental, or experiential, studies of these children 
have recently been made, or arc now being made, in your school (s)f 
Please state the general nature of such studies, or give references to any 
published or otherwise available reports of them. If convenient, kindly send 
copies o[ any such reports. 


TABLE 3 

Summary of the Number of Replies to Question 2 dy Groups and Categories 



Colleges nnd 
Universities 

Cities 

States 

Total 

Number received 

67 

52 

20 

139 

Blank, “None,” etc. 

79% 

<31% 

60% 

70% 

Returns giving statements 

21% 

39% 

40% 

30% 

Number of classified statements 
Per cent of statements re 

13 

22 

11 

46 

Curriculum 

31% 

19% 

9% 

. 20% 

Individual nature, needs 

38% 

+5% 

9% 

35% 

Socialization 

-- 

— 

— 

— 

Administrative measures 

31% 

36% 

82% 

45% 


100 % 

100 % 

100 % 

100 % 


Only 30 per cent of respondents gave information in reply to this 
question. It is understandable that modesty, and perhaps protection of 
interests, might cause some to refrain from mentioning work that was under¬ 
way. The smallest percentage of statements Caine from college and univer¬ 
sity people, only 21 per cent giving information. In contrast, practically 
40 per cent of city and state respondents had something to report. Perhaps 
the concern of college authorities for research production has stimulated 
school systems to out-smart the professors I 

Tlie 46 statements given in replies to tin’s question were classified as 
for Question 1. None were found which emphasized, it seemed, primary 
interest in the socialization of gifted children. The relatively small number 
of replies makes it appear rather futile to break them down much further 
than is shown in the table summary for this question, Many replies were 
patently routine, for example; "workers of research department advise 
classroom teachers,” study of "achievement and standardized tests,” and 
' the like, Others had the somewhat despairing ring so well known to re- 
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searchers, such as: "Clinic records of 7,000 vliildirii- if milv mine way 
could be found to interpret them!" 

The burden of interest for collets and olid seemed to lie in concern 
for what personally was happening In gifted buy* and girls a* a result of 
their school experiences, and in a still mnrr tapir way, wli.it Miciciy 
was gaining or losing thereby. The general conchiMnn apparent irmn the 
replies is that not a great deal is being dune at the pic-rnl time in efforts 
better tc understand the nature and needs ul gifted children and society’s 
stake in their education. 

The state people gave 11 statements, nine of which wrrr placed in tile 
category of administrative measures, 

Question 3. If'hut special studies of children of this nature would it 
now he worth undertaking, if it were firacfiiable to do so? 

Unfortunately the wording of this question proved to he ambiguous, 
since some respondents evidently interpreted it to mean what >,liitlic-, their 
schools or institutions might make, and answered to the effect that none 
would at present be feasible, However, since other respondents made 141 
suggestions, the analysis of the replies is offered, 

Fifty-eight per cent of the respondents made statements that were class¬ 
ifiable. The distribution over the four categories shows a marked interest 
in socialization of gifted children, in sharp contrast to the small proportion 
of special concern in that area reported in answer to what special provisions 
were being made, and the absence of any reference to iliat area in reply 
to studies that have been, or arc being, made. Interesting briefed state¬ 
ments given in reply to Question 3 and in the category of socialization of 
the children were; (u) from colleges and universities: “use of special abil¬ 
ities for the welfare of the group"; "how develop leaders without malad¬ 
justment"; "attitudes towards others and life"; ( b) from city schools: 
"more stress on citizenship which functions"; "clubs that will give basic 
training in democratic leadership”; "emotional adjustment to social group"; 
"develop leadership techniques"; “evidence of leadership and how to foster 
different types of leadership”; and (r) from the states: "effect of segrega¬ 
tion on attitudes and adjustment of the child"; "help teachers ltdp gifted 
children make contribution to a world of average and below average people 1 ’; 
"what contribution do children make to group living?" 

The number and proportion of statements made regarding curriculum in 
answer to this question were considerably smaller than was the case in 
Question 1. Perhaps this Indicates that curricular problems are on the way 
to solution in the opinion of some respondents; but there is an insistent 
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TABLE 4 

Summary of the Numiier ok Rbpmbs to Question 3 dy Groups and Categories 



Colleges and 
Universities 

Cities 

States 

Total 

Number received 

67 

52 

20 

139 

Blank, “None,” etc. 

46% 

39% 

40% 

42% 

Returns giving statements 

54% 

61% 

60% 

58% 

Number of classified statements 

56 

54 

31 

141 

Per cent of statements re 
Curriculum 

20 % 

19% 

19% 

19% 

Individual nature, needs 

45% 

31% 

42% 

39% 

Socialization 

21 % 

22 % 

26% 

23% 

Administrative measures 

14% 

28% 

13% 

19% 


100 % 

100 % 

100 % 

100 % 


cull for help in such studies by others. For example, college and university 
people said; “What sort of program should be set up? 1 ’; referred to 
“materials and procedures for enriching,” “democratic procedures for 
stimulating spontaneous use of abilities,” asked “What enriching experi¬ 
ences?” The city suggestions included: "ways of meeting needs within the 
average class,” “use of radio, visual aids,” "enriched program,” "additional 
suggestions for work.” State officials emphasized "enriched curriculum,” 
“practical suggestions to teachers,” "help teachers help gifted children.” 

Thirty-nine per cent of the statements were in regard to the individual 
needs and nature of gifted children College and university people gave 25 
suggestions that were classified under this category, Emphasis was on 
“development of potential resources,” "special talents,” "optimum environ¬ 
ment for growtli from early childhood,” “develop horizontally,” “how 
stimulate them to work to optimum capacity,” and questions as to the nature 
of gifted children, such as “sex differences, health, appearance, home 
background,” “relationship of accomplishment in different areas.” 

From the cities there were particular interests indicated in effects of 
acceleration, personality developmental histories, non-academic growth, moti¬ 
vation and guidance. The state replies also showed need for knowledge as 
to the nature of gifted children, their problems, methods of learning, and the 
effects of various educational provisions. 

Question 4. 1'Fhat seem to you to be the main problems in the education 
of young children of superior jnentnl abilityf 

The greatest number of statements in replies to the four questions, 191, 
was given in answer to this one, Since the formulation of problems is 
recognized as central to good thinking and to practical measures in meet¬ 
ing life situations, a somewhat detailed analysis will be presented as to 
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what respondents gave. ns H ' a ' n problems in thr nine.i(inn of young, gifted 
children. 

Only 29 per cent made nn comments. most of tiirsp inrrrly [raving the 
answer space blank. A very few wroic "Nonr." Srvrniy-ninc per cent ol 
the officials in city sclinols who returned ipirslionnairr answers gave slate- 
merits on this point, tliiu proportion bring Id per cent nvur tli.rn the |wr- 
ccntngc of college ami university persons. It seems reasonable m presume 
that administrative officials, crmcrmrtl with thr oimlmi of tlteii educational 
programs, would he sensitive to problems in this .irr.i. At any rate, it war 
evident that they, and the college ami university professors perhaps only 
to a slightly less degree, were well aware of problems in this field. 

The distribution of the statements of problems as classified under the 
four headings for all respondents taken together, was ipiite even, as shown 
in Table 5, In the opinion of the state officials however, administrative 
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Summary of the Number of Kef 
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Colleges and 





l 1 ni VC fillies 

Cities 

Males 

TntJl 

Number received 

f!7 


20 

119 

Blank, "Nane," clc. 

hi; 

2 1% 

l<c; 

29'e 

Returns giving statements 


7<c 

70', 

7t% 

Number of classified iinieinciii* 

Per cent of Btolcmcnls re 

X7 

71 

it 

1*71 

Curriculum 

12'/, 

i4'; 

pc ; 

11% 

Individual nnlurc, needs 

iiv; 

42 r . 

PC. 


Socialization 


15% 

17% 

20% 

Administrative measures 

2-1% 

zri 

4 5'.; 

19% 


100%, 

1110% 

imc; 

108%, 


problems appeared much more important, 4*> per cent of ihr statements for 
this group being so classified. For the city school people problems of 
individual growth and development seemed insistent, Among the college and 
university respondents the curricular problems were somewhat more num¬ 
erous, but the four categories showed approximately npial mention, In all 
the groups there seemed to be an increase in concern regarding ilte Miciulizutimi 
of gifted children over the proportions indicated hy replies to tjueslions 1 
and 2. 

A sampling of the briefed statements of problems suggested hy each group 
of respondents follow's. College and university people made 21. Might re¬ 
ferred to teachers, such as "informed," "ndjmied," "trained," "teachers 
knowing how," "adept to provide enriched program by individual dif¬ 
ferences,” "with vision,” "who recognize possible shortcuts children can 
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'take . . . insights which should be expected,” who recognize “conceptual 
development as orderly procedure and use of this as a directive.” Three 
noted need “to discover" gifted children “early,” and 8 indicated need for 
“materials,” "equipment,” “facilities,” "time,” "money,” and “staff.” The 
remainder mentioned “red-tape, lock-step,” and "acceleration.” 

Twenty-one statements were made by city school officials. Nine of these 
referred to teachers, such as "equipped, 11 "fine,” "trained,” "teachers who 
have ability,” "vision,” and "energy.” Nine others had to do with "budget,” 
"class load,” "materials," "space, time and personnel,” and three mentioned 
“type of organization,” “early identification,” and "education of parents 
and public.” 

Of the 14 statements by state officials seven were regarding teachers— 
"teacher education to recognize both normalcy and potentialities and to 
provide enrichment and guidance,” "teachers sensitive to needs,” “under¬ 
standing,” “trained.” Three spoke of “materials,” "equipments,” and “in¬ 
structional aids,” and four indicated “small classes or schools," "environ¬ 
ment,” "expensive set-up,” and "teacher time.” 

Apparently the key to the over-all problem in the thinking of the people 
in all three groups is a trained teacher. This seems quite suggestive since 
practically all respondents omitted, in their replies to Question 1, any 
reference to the training of teachers for this particular work, when de¬ 
scribing the special provisions for gifted children existing in their educa¬ 
tional programs. 

Question 5 . If you know of interesting work being done elsewhere in 
this area of "gifted 1 ' children please indicate to whom we may send a copy of 
this questionnaire. 

This was a question designed to discover names of people and places 
where special work might be in progress but about which little was known. 
The question did produce several references. Table 6 gives a summary of 

, TABLE 6 

Summary of Refries to Question 5 dy Groups and Categories 


Colleges and 

Universities Cities States Total 


Per cents giving references 
Number giving 

1 reference 

2 references 

3 references 

4 references 

5 references 

Totals 


24% 25% +0% 26% 


8 

2 

i 

0 

5 

16 


5 

4 

3 

0 

1 

13 


3 

2 

2 

1 

0 

8 


16 

8 

6 

1 

6 

37 
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replies. Only 26 per cent ol respondents gave armvco to this ijuwiion, 
Doubtless many considerations besides lack of knowledge contributed to the 
rather small return, such as prrsstirc of time /nr answering the qncstion- 
nairc, inability to recall names or exact addrrisrs. and others. On the 
face of the tabulation in the table, however, it would seem that there is not 
much special work underway in litis field. 

The state people gave the highest percentage of references, as might 
seem understandable, since they survey their states and should know whin 
is going on educationally in them. 

C. Conclusions 

The main impressions gathered from study of the rcplic- may briefly be 
stated ns follows; 

1. There is a strongly felt need for; (n) curricular materials and pro¬ 
cedures, primarily for enrichment in regular clashes: (A) trained teachers, 
who understand the nature and needs of gifted children, who appreciate 
them, and have special skills to guide their growth and development in 
social living; U) more information about the nature of gifted children. 

2. Apparently findings concerning gifted children well established by 
many research studies have not reached large numbers of school people, who 
have concrete problems oi providing educational experiences lor gifted boys 
and girls. 

3. The two conclusions given above point to needs apparently not 
generally recognized by teacher training institutions, 

D, The Controversial Questions of Segration and Aca-i.t: ration 

There was a clear trend of thinking shown in the replies regarding 
segregation that was definitely suspicious of special class provisions for 
gifted children. Again and again respondents specified practices or needs 
for provisions for superior children "within the average or regular class." 
This position, in some cases, was justified by reference* to democratic 
aspects of education. In other cases the concern was more a matter of the 
personality development of gifted children which, it seems, was thought 
to be threatened by ‘‘wrong attitudes," "snobbishness," social ‘‘maladjust¬ 
ment," and the like, if gifted children were subjected to segregation, 

Pasadena, California, was reported by the Consultant, Elementary Edu¬ 
cation, State Department of Education, to have "discontinued its special 
school for gifted children and should have material supporting that decision," 
Chicago school administrators believe that "individual education for all 
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children will provide for the gifted in the natural social situation without 
segregation.' 1 ' 

On the other hand many respondents reported provisions such as homo¬ 
geneous grouping and special classes. Notable among these were the Major- 
Work classes of Cleveland, the X, Y, Z plan in Detroit, the Opportunity 
rooms of Los Angles, and classes for Intellectually Gifted Children ill New 
York City. 

The controversial nature of the best plan for providing for gifted children 
was recognized by several persons who proposed matched pupil studies to 
compare the outcomes of the education of these children by the three typical 
provisions of special classes, definite enrichment within regular classes, 
and education in regular classes without extensive and systematic enrich¬ 
ment. 

In regard to acceleration there were also opposing trends of thought. 
Many wrote definitely against any acceleration, several against more than 
one year advancement. The reasons seemed to be based on fears that the 
children would be socially or emotionally harmed. On the other side of 
the question were many who reported double promotion practices with no 
objections raised, while still others mentioned the likelihood of poor work 
habits, attitudes of boredom, behavior problems effects, and the like, if these 
children are forced to remain with their age groups. 

The State Teachers College of Montgomery, Alabama, was reported: 
“Formerly wc tried the method of enrichment. This created certain problems 
of materials as well as parental cooperation. We find that to allow pupils 
to advance as rapidly as their ability permits is a most satisfactory plan.” 

E. Implications in the Replies Aijout Which Some Concern 

Seems Indicated 

Certain implications found in the returns raise questions of concern as to 
the possible harm their application might bring to gifted children. One such 
implication has to do with the needs of gifted children as growing children. 
For example, some respondents emphasized emotional and social development 
“commensurate 11 with mental abilities. The degree of precociousness in 
various areas of development seem not always to be commensurate in nor¬ 
mal growth. Perhaps they should not be so. As one respondent has put It, 
what the gifted child needs is "rough and tumble” play—not as a different 
sort of creature, but with other children as a child, with noise, puppy-fun, 
and abandon. The hygienist warns that adolescent difficulties tend to in¬ 
crease if the early childhood and preadolcscent behavior is aborted. 
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AnoUicr nauw fur rmiwin t» flic over wrigtumg of mirllr, m.d .ictiviiie. 
sucli as reading, advanced »turly, private |r«»iu<, m hngiugr*. mupic, and 
the like, with a minimizing of child mxiUnnal and -mnah/ing rsptrienca 
T-lie intellectual thus may hrcninr *iih*iHtifivr and i"W|!>riut.Hort. Miher ihnn 
whole-hearted, fundamrnial M.rl of r* r rrirm*n, wlmb gnminrh integrate 
dcvclu|>ineiu for maximal '-trial ml juMrnrnJ, and tlwrrhy, < (J r liwfulnm, 
On the other hand, there were implications in <mme irp|ir>, i„ ,| lr pffo, 
that mental development should hr held luck, or at IraM that guidance of 
growth of the gifted should he t-mpha-uml in other area', i.uhn than in the 
mental. J lie cautions tn make Mire of 'tmilumily' rardirr than v.iririy, of 
“thoroughness,” instead of exploratory sampling of cmir.minrnial opimriuni- 
tics, seem not quite in accord with the understanding of the more desir- 
able nature of rich and varied growth. A* Call win fI) -ay. of ,l lr needs of 
the gifted child: “Can we nut Miinrhow Irt Inin learn ai his own rate of 
speed?” (just as we insist is best for the slow learner. 3 And. "The present 
writer believes the whole quest inn of rapid learning in this vn-r needs to be 
reopened and reconsidered in the light of o,.r present knowledge of child 
psychology," To force the fast learner to slow his rate of imellrcinal de¬ 
velopment—the very aspect of his nature that m,ih dnnlv «h-iinguishes him 

rom Ins fellows—may be detrimental to his growth in profoundly basic 
respects. 

A fourth matter of concern implied in many responses ;im | implicit in 
still others, | S insistence that gifted children he limited largely in ,|,eir 
school associations to “cosmopolitan." “regular,” or "homogeneous" groups. 
I he reasons seem bound up in the belief that in a democratic Mwiriy bright 
and duli, mor 011 , average and gifted must learn (joyfully?) i„ y (1 i,„,m» asm- 

cmtmn. Wh.lc something may well be said in favor of .. of such common 

xpenences yet, ns some respondents recognized, the pa,icily of mental stimu¬ 
lation for one or two gifted children spending their school careers with 
o ers (even some teachers) who think and appreciate „„ a level 50 or so 

virtu Tr 00 ,n : Cl e 7 C SCalt,> Prt,miSCS litt,C tlw «'•*>■ of democratic 
F ° r duldrrn their distinctive characteristic is extra- 

wcSyrri n y ~ Evcn ti,e ^ *»* i* 

wcaklmgs, but by the peers with whom be trains and competes. 

vidunlfaTtrul ^ CXl,lwiv6 «*<' minded imli- 

tend o choL/" «"*' sociological literature. Children 

rehted , 1 1 ^ n,8nl " 1 "■* "Im-ls" 

the dulT the more^ t "Y'f WiMn ^ the dull tend to enjoy 
dull, the more able to seek their peers. ],, matrimonial adventure matches 
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tend to be of pairs not too different in mentality, and there is some evidence 
that tile more stable matings tend to be of those more rather than less com¬ 
parable in mental abilities. We may do harm to deny the gifted mind much 
life experience with like-minded peers. 

F. Implications in the Replies that Point to Progressive 

Interpretations 

Among many replies were implications of modern educational theory as 
that most rightfully needed in the education of the gifted. In the philosophi¬ 
cal approach gifted children are to be educated for a genuinely "democratic 
society,” free and humanitarian in character. Differences among individuals 
shall be understood, appreciated and utilized for "social ends, 11 Individuals 
shall enjoy full growth in body, mind, and social and emotional natures, This 
full growth rests upon functional patterns of behavior "emerging from self- 
selected experiences of every kind.” Of necessity, thereby, "the whole school’ 5 
and also "the community” arc intimately associated in the educative processes. 

The curriculum, both as to goals, content, and method, is to be based 
upon "experiences of living in a social world,” "understanding the nature 
of child growth and development,” the “acceptance” of children, and their 
guidance by teachers who arc friends. Situations are to be permissive, allow¬ 
ing children time, “self-selection,” and management of their affairs—which 
means "participation in planning,” “carrying on,” and "evaluating experi¬ 
ences,” and hence is dominated by “interests and abilities” of children, "Life 
situations” will be the central content in the curriculum and will "identify 
and provide those experiences in which learners need help.” They will be 
both “horizontal” and "vertical” in scope, and resources for their exploitation 
will be abundant. "Continuity of progress” in development, rather than 
"graded standards,” will be sought. 

To achieve this educational provision for gifted children the two disiderata 
already mentioned, are clearly emphasized: understanding tcachcTS, trained 
to guide the growth of the gifted child; and materials of content and method 
appropriate to the emerging levels and areas of their growth. 

“The problem will in the future, as it has in the past, advance toward so¬ 
lution as the gifted educators of one generation more and more unfailingly 
find, and more and more adequately educate, the gifted educators of the 
next” (2). 
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THE THREE-AND-A-HALF-YEAR OLD* 

The School of Medicine, Yale University 


Frances Ilq, Janet Learned, Ann Lockwood, and 
Louise Bates Ames 


A. Introduction 

Earlier study of preschool children as wc have observed them in nursery 
school play (7), in the developmental examination (4), and as their behavior 
is reported by their parents in the detailed behavior interviews which ac¬ 
company the developmental examination, has made it evident that not only 
does each child appear to have a characteristic constitutionally determined 
individuality which first expresses itself in infancy and which continues to 
appear consistently throughout the preschool years (and presumably there¬ 
after), but that in addition each age level has a characteristic pattern of its 
own which is consistent from child to child. Thus the behavior of any given 
child aC any given age is colored partly by his own basic individuality, and 
partly by the pattern of his age level. 

This pattern does not consist so much of what the child can accomplish, 
as it does of the way in which he behaves. The year old, for example, is 
found to be characteristically 

"in a transitional period. He lias to do a great deal of intermediating 
between his own contrary impulses. . . . He expresses himself in terms 
of opposite extremes because his command of Yes and No, of Come and 
Go, Run and Stop, Give and Take, Grasp and Release, Push and Pull, 
Assault and Retreat is so evenly balanced. Life is charged with double 
alternatives. Every pathway in the culture is a two-way street to him, 
because he is most inexperienced. . . . His action system likewise is a 
two-way system, with almost equally inviting alternatives, because he is 
so immature. His equilibrium is unstably balanced, because his inhibitory 
mechanisms are very incomplete. Moreover life and environment are so 
complex at this transitional stage that he is almost obliged to go both 
■ ways, to experience both alternatives so that he may find out which is 
really the right one. 

"Ilis capacity for voluntary choice is weak; so lie chooses both al¬ 
ternatives, not because of downright stubbornness, but because he 
lacks facility in balancing alternatives and of thinking of one alterna¬ 
tive to the exclusion of another. . . . He does not have his flexor and 

♦Received in the Editorial Office on October 21, 1948. 
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extensor mu*de* i» rfieci js»d c*»j»ari rj«t% Hr 1 * 1 * 4 + t -1 gira*^ 1 , 1 ® 
strongly atnd he release' with nvc* He i«»* l-rafnc'J to In 

go. He has difficulty m relating readily to xr> *« *S*-»‘|* A«d w?i«n he 
sleeps he may show a irtidt'&ry it* *fr*-p <w taairh tamitaslv 5s»r may b«ivs 
easily release the sphincters «i Wadrltr c-**y |uA aw? **» hr msibhoM* rlimi> 
nation 100 long. . . . 

“The peculiar limiuiion* nl hi* action *y*i«m |Sw**fM#r. Accent lot 
his charactcn’xtlc inability In his Mkavtai IS* ba»* *>«h diffiv 

culty in making transitions that he tend® m i|a«41r a® though it were 
hard for him to ga from the familiar to s«mrtWi'g He ** rum 

servatirc that he combat* innovation*. He want* in hair thing* tfun* the 
accustomed way. Sotmriimr* he i«» an (tally a aitwabM, at 

home, and ia«i*t« on having thing# sent m. £»a 5b«-»-r he may 

be so insistent that he seem* positively imptra^-r-. . , , 

“Nevertheless hi* adhcsivenc**. hi* vacillates**, hi* M*«tn 

extremes are temporary. By the age of three he w ilt ansa re w ith hi* 
conformance, his desire to plcave. his itn«rr«t in making rwt two choice^ 
but one. 

“It Is relatively normal, from a developmental fur dtthlrrn 

to show to some degree the extreme* which have hrsn »Mggf*ted r —the 
sudden shift from intense activity la arKjpri«rM’rK:« r a^mnpanird toy 

transient thumb sucking; shifts frtmt e*ubrr«iK« iu *hyr»e».*. from keen 
desire to possess an object to mdiilereisce when it i* p«»»vr ***..}; Horn 
clamor for food to rejection of H; from shriek and *c»eam i« whi*|ipiing 
and monotone; from herd-tike imitativene** «« •hfmki»$ i ml at ion: 
from laughing to whining; from prcttipUafcne** tn dsnMUn* , , , T«(i' 
and-a-half is the paradoxical age" (7, pp. 177*if01j. 

There appears to be a tendency for ages when the child may he charac¬ 
teristically “in equilibrium 11 to alternate somewhat rhythmically with ages 
when he may be said to be "in disequilibrium." This allcni.ition is in ac¬ 
cordance with the principle of reciprocal netmimoior interweaving (2). 
Outstanding ages of disequilibrium, described previously by us ("I, have 
been considered as; 15 months, 21 months, 2'/i years. 

Subsequent analysis, parents’ increasingly detailed reports 1 as parents 
became more and more familiar with the developmental point of view I, and 
most Of-all, the large number of children of this age who have been referred 
to us by parents worried about the typical manifestations of this age, have 
led us to believe that a significant age level has not been sufficiently de¬ 
lineated. Threo-and-a-half years (42 months) appears, a* an age level, to 
have as dearcut an individuality as any of the other disequilibrium ages which 
have previously been described. 

Some 210 three-and-a-half year olds made up the group uf cases whose 
behavior was studied here. These children were for tile most part of the 
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upper middle class, of superior intelligence, and within normal limits so far 
as personality and home and school adjustment were concerned. 

As with other preschool ages described in Infant and Child (7), no nu¬ 
merical or tabular treatment of data is attempted. Wc shall merely present 
descriptively the constellation of personality and behavior traits which in our 
opinion characterizes the age level of years, which falls between the 
3-year-old period of relative equilibrium and conformity and the "out of 
bounds” behavior commonly occurring at four years. As in the case of other 
age levels described in earlier publications, not all children exhibit the be¬ 
havior described at exactly the age level designated. Thus a more mature 
child might exhibit this characteristic three-and-a-half year old behavior as 
early as three years of age; a less mature child might not reach it until four 
years of age. But in either case this characteristic constellation of behavior 
traits would come after the smooth period commonly observed at three, and 
would ; precede the 4-year-old out of bounds behavior. 

B. Outstanding Three-and-a-Half Year Personality 
Traits 

1. Physical Incoordination 

There is much stumbling and falling. Lack of smooth interplay between 

flexors and extensors results not only in gross motor incoordination as evi¬ 

denced in stumbling and falling but also in a marked hand tremor in many 
children. Some mothers feel that the child is “going to pieces” his coordi¬ 
nation is so poor. Drawing products are now characterized by a thin 
wavery line instead of by a clear bold stroke as earlier. 

2. Fear of Falling and Fear of Heights 

The child shows marked fear of falling even in such simple and customary 
activities as going upstairs. There may be a reiterated demand of Hold 
my hand.” Fear of falling may be based on the fact that there is so much 

falling. Fear of heights may be associated with poor coordination, and may 

be partly visual. 

3- Shift of Handedness 

An outright shift in handedness often occurs at this age. Thus the child 
who lias been using his right hand exclusively may now shift to his left, or 
vice versa. The combination of shaky hands and confusion abuut handedness 
often causes some trouble about eating and dressing, particularly if the child 
is tired. Tears and anger at mealtimes or when the child is dressing often 
result. 



24 


JOtrflKAt Mf f.FSfiTJ* m* 


4 . Exitnh? T* ms*} it si Ossi’hfi 

This is an age of many ami isitrn%p jrmmuaS mulftr X*»t only Muttering 
but eye blinking, nail biting, ihmnh ■M*rSrir>jf, «*i*f pjAmg. ntHhimg ni 
tals, chewing at garment ur ?hers, t^tr^ive MhvtfsMn. tpittmg, ticy, and 
simple compulsive pattern* occur,. Thr firojiirnf whuno^ 3«u'li ricnir* at 
this age may also he conridcrrd ,i 'wwma! 

**, Stuttering n»4 Ofh.tr Sfmb 

If the child lias stuttered earlier i.a\ 2Hi >ear*J tlirjc ttuv He a Mum 
of this behavior. In fdow-sperclt cliildrrn ilsc hr»i Munir* jug ufim i^cuw 
at 3jj4 years. Voice tremors are common and v«!tn are often more highly 
pitched than earlier. Loud voices are jwtiosbrly vbarjurjynMsV tin the 
nursery, but in contrast, in an examination *iut.'iiwn n child may whisper 
throughout the examination and may re*jwnd mdv when whHpwd to. 

6 . “Psyehutufseel Drahim" 

Parents frequently report that their children .tire deaf because 

the children do not respond even when addroxxl repeatedly. Hovvrvrr, hear¬ 
ing may actually be very keen at this age. WlmprrmR h often « $**md molt* 
vator when they will not respond t« things tpokett in a normal tone. There 
are many auditory fears. Deafness may be a hyper .md?J«»rv awn renew*, of 
something else, than the remark directed to the child. 

7 , Visual Difficulties 

Similarly, a frequent complaint of the children tlinnreU rs, for instance 
in story reading when the entice nursery group is looking directly at the 
book, is I can’t see." I his may even become a group chant, hut the first 
complaint is usually made by a child sitting directly in front of the bunk. 
This inability may represent a real difficulty in handling the intermediate 
vrsual zone, which characterizes many children at this age (St. Three-aml- 
a-half-year olds when holding their own hnoltt commonly hold them .cry 
close to their eyes. 


8. Difficulty with Spatial Orient/tdoa 
This IS noted particularly in the examination, when hare cube, of thr 
three-cube bridge, which have been placed correctly at three year., are nnw 
separated too widely. This difficulty probably lias both a visual amt a 
motor basis (5). 
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9. Emotional Insecurity 

The child seems to feel extremely insecure emotionally. Parents often feel 
that the child is “insecure,” The child seems to be much concerned about the 
parents attitude toward him. He asks his parents frequently, “Do you love 
me?’ He does not allow parent to laugh at him. The child’s feelings are 
easily hurt, particularly when he is excluded by contemporaries in play. 
Nighttime requests for lights on and doors open frequently begin at this 
age, and nightmares arc sometimes reported. 

10. Adult-Child Relationship May Re Rather a Prohlein 

Child may be very commanding and demanding with all adults, not just 
with his parents. He commands, “Don’t talk,” “Don’t laugh,” “Don’t look 
at me.” He may alibi but is not usually openly defiant. He may be shy 
with adults. In disputes with other children, however, he still calls for 
help from the adult. He may still accept the adult more or less as a con¬ 
temporary and still wants the approval of the adult even though he is de¬ 
manding of him. Children arc so insistent on having the full attention 
of the adults focussed on them that they may object to the parent reading 
the paper, for instance, or talking to the other parent. 

11, Self-Protectiveness 

The child is quick to protect himself with “No” or “I can’t” if he thinks 
a situation is going to be too difficult for him. He may protect himself, by 
isolation, from too many failures. Also at this age his feelings are easily hurt 
and he is easily inhibited. 

12. An Age of Emotional Extremes 

In a new situation with an adult a child may at first be extremely shy, 
but as the situation progresses he may become very exuberant and boisterous. 

13. An Age of Marked Expressions of Affection 

Affection is often expressed in kissing. There is also a marked interest in 
weddings and a wish, expressed, to marry the parent. 

14. Importance of Friends 

Friends are very important but children are very new and unskillful 
about friendships. At three the child often seems to like and to get along 
with a whole group, somewhat indiscriminately. At threc-and-a-half, there 



26 


jov&sau m c-iuw p&n * tim n«.i 


is the beginning of friendship* im special fw^rtr. Thru* f?n*r)dhh?p* may om*. 
sist merely of sitting beside ibr ytaftrn child. < It tfK>< irm mchidr verbalist' 
tion and delicate, tentative, wbdiMJiH^ples^c wh "'May 1 play 

with you ?” “Would you like fo do th» **' ‘Yhrt* m*% hr cvcMing of mu 
other child: "Wc don’t like him, do wr?” fsif«ng freline «t tocrthcmai 
with other children fa expressed by mm «< *w*H word* a* "‘wr" *«t "'we both,” 
Though frequently these friendship?, sir between *w<» rhddirn nf site same 
sex, heterosexual friendship*, wiih gifk drfmstdy thr jgjifrw>s are often 
characteristic of thin age level. 

The query, "Do you love me?”* which fa *** <d*rn ,»ddrr^-rd parents, 
may also be addressed to contemporaries as m the caw «4 *hr child who askd 
another, “Do you love me like Karen?’” only u» rrwivr the reply, "Yes l 
love you like carrots, I love you like spinach. 1 Imr wa like cabbage/ 1 

15 . Effort to rfrkifr* Ftmrr (fantnl 

The child is trying hard for finer control than He Ha 1 * achieved earlier, and 
he is often exhausted and frustrated by hit efifam. It? block building, for 
instance, he may try so hard to he extremely aururaic that !«* fail* in build* 
ing tasks which he could accomplish suctciMwlly eatlwr. SiimUrlr in social 
relations he is trying hard for finer control, « 

16 . A Sofa Age 

This is a solo age in spite of the interest in other children. Children often 
want to stay alone rather than with the group. May warn t*« »ing .done or 
be read to alone. 

17 . Highly imaginative 

Children are highly imaginative at this age, which fa the high point for 
imaginary companions. The amount of this play varies from child to child. 
Some have only one such companion, and play with him mm* and then, 
With others, the entire daily life of the child (and of the family l may be 
pervaded with these companions. One child may for instance have several 
imaginary animal companions, and several different human companion* and 
may also play, himself, the role of an animal and/or of another person, and 
may also perspnaliac objects (I). Imagination fa also expressed in dramatic 
play with blocks, housekeeping materials and also iri work with art material! 5 . 

18 . A Developmental Spurt 

This age frequently marks the beginning, particularly in Huy* who have 
been slow to develop and who have run a somewhat atypical course up tu this 
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time, of a developmental spurt in which behavior for the first time becomes 
well-rounded and well-organized and up to age expectations. 

C. Nursery Techniques 

As in the case of other preschool age levels described in Infant and Child 
(7), we have drawn up a summary of Nursery Techniques which we be¬ 
lieve will be found useful for the nursery-school teacher in handling children 
of the three-and-a-half-year age level. These techniques are not, of course, 
determined arbitrarily by the teacher, but rather have been worked out care¬ 
fully as best suited to the behavior maturities and immaturities of the child 
of this age level. Therefore the techniques themselves give us information as 
to the age level. We have included techniques useful in relation to physical 
environment, adjustment, routines, transitions, teacher-child relations, verbal 
behavior, child-child relations, and group activity. 

1. Physical Environment 

Physical restrictions now play a small part. The major effort of the teach¬ 
er, so far as environment is concerned, should be in varying the physical 
set-up. She may even go so far as to change the whole room around from 
time to time—moving the doll corner, dividing the room with large blocks, 
setting up a library in a different corner. This will often stimulate new and 
interesting activity. 

2. Adjustment 

Because of the child’s shyness at this age, initial adjustment may have to 
be handled through the indirect approach, such as mentioning his clothes, 
or through familiar ‘'surprises” or favorite toys. 

3. Routines 

By this age children can accept shifts in routine, as for instance having 
milk and crackers at various strategic spots around the room or even in¬ 
formally in the midst of play instead of always at the table. For instance, 
children may cat while sitting on their block buildings or while playing in 
the doll corner. 

Rest can be varied by having them sit and listen to music or to stories; 
or by having part of the group—those most in need of complete relaxation 
—rest on cots while the others merely engage in some quiet activity. At 
this age the children do not object to such discrimination, and do not mind 
resting when some of the others are not required to. 
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Requirements about cleaning up the room may be varied depending mi 
I low the day is going. On some days it may be more important to shift the 
play to some new activity rather than having the children put away all 
tile toys. 

Often at this age the more capable children are able to help the less capa¬ 
ble with routines. 


4. Transitions 

For the most part transitions do not present a very difficult problem. 
However, friends often insist on doing tilings together, and friendship can 
be used, if necessary, to effect transitions. 

Whispering such suggestions as “It's your turn to wash ninv” is usually 
very effective. 

A useful technique is to vary the simpler “It's time to wash hands now” 
by saying, “Let’s see your hands" and then after inspecting, adding, "Yes, 
they need washing.” 


5. Teacher 

For many children in this age group some one teacher is often very special 
and important. The child's relationship to the teacher at this age is charac¬ 
terized more by admiration and friendship than by attachment and- de¬ 
pendence as earlier. A special teacher may be particularly successful in 
handling the child who admires her. Children, however, are quickly aware 
of the less experienced teachers who arc often vulnerable to leasing, and a 
novice may profit by getting her first experience with another age group than 
three-and-a-half. 

The skillful teacher can often build on the imagination of the child of 
this age by assigning him an imaginary role or even by occasionally entering 
into his imaginary play. 

Though the social imitative “me too" began at three, it is even stronger 
at three-and-a-half. It is very important, therefore, to point up the more 
positive factors in the group behavior as worthy of imitation rather than 
mentioning negative factors. If a leader is requested to do something, the 
rest of the group will generally follow, thus giving the group coherence. 

Although it is often helpful to encourage the friendships which spon¬ 
taneously arise, some friendships will appear to be detrimental to one or 
both children or to the group, and will need teacher-planned separation or 
constant supervision. 
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6. herbal 

The three-and-a-half enjoys talking, and the teacher must be skillful in 
taking part in conversation and in presenting new ideas and new informa¬ 
tion. But she must be equally skillful in terminating or shifting the conver¬ 
sation when its positive values are exhausted. Lunchtime affords a particu¬ 
larly good opportunity for a guided conversational experience. 

Whispering is a very effective mode of communication. 

The teacher’s use of such favorite words as "different,” “surprise,” 
“guess,” etc., can be very successful. 

7. Other Children 

Friendships are very important to the child but not always well handled 
by him. The teacher may need to give considerable help not only in smooth¬ 
ing out relationships, but in separating combinations which are not construc¬ 
tive, and in building up friendships which may be beneficial. 

Just as special friendships are beginning, so also do we get the beginning 
of verbal excluding. The frequent refrain of “You can’t come in” may be 
unduly frustrating to the more sensitive child who is not ready to accept 
exclusion or the substitution of another activity. In these situations the 
child may be accepted if the teacher helps with the following suggestions: 
(a) With a light tone of the positive, “She can come in,” sung on a minor 
third. ( b ) With a choice as “Do you want her to bring you some bread or 
some butter?” (c) With a widening of their horizon by a new word or new 
concept as, “You could invite her to be your <juest.,' J or “Show her where 
she can ring the doorbell before she comes in.” (d) With use of the specific, 
“But this is the postman bringing you some mail” (7). 

8. Group Activity 

As at two-and-a-half, group behavior is quite unpredictable, some days 
being very stormy and others showing remarkable glimmers of four-year-old 
cooperation and imagination. It seems hard for the child of this age to im¬ 
press himself on his contemporaries, and he often seeks to do so by grabbing 
a favorite doll or carriage or other toy. This does not usually have the 
favorable effect he hopes for. 

Group activity is characterized by the formation of strong friendships and 
discriminating against the rest of the group, demanding and commanding 
each other and resorts to hitting and pushing. 

During a difficult period a group of thrce-and-a-half-year olds is frequently 
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better organized if it is divided into smaller units, or if more planned activity 
is introduced (7). 

D. Summary 

Earlier developmental studies have yielded characterizations of many of 
the preschool age levels, namely 18 months, 2 years, 2'/* years, 3, 4, and 
5 years, which have presented a personality picture of each of these ages. 
Hitherto no separate characterization has been made of the 3J'S year age level. 

However, the large number of threc-and-a-half-ycar old children re¬ 
ferred to our clinic because of behaviors worrisome to parents, has led to a 
detailed investigation of this particular age level. Three-and-a-half appears, 
on close investigation, to have an individuality as clcarcut as any of the other 
preschool ages; and appears to differ conspicuously from the preceding and 
directly following age levels of three and four years. 

Briefly, three-and-a-half years appears to be characterized by the follow¬ 
ing kinds of behavior: Physical incoordination; shifts of handedness; fear of 
falling and fear of heights; excessive tensional outlets; stuttering and other 
speech difficulties; "psychological deafness”; visual difficulties; difficulty with 
spatial orientation; emotional insecurity; difficulties in the adult-child rela¬ 
tionship; excessive self-protcctiveness; emotional extremes; marked express¬ 
ing of affection; great concern about friendships; efforts to attain finer con¬ 
trol both in motor functions and in social relationships; desire to do tilings 
alone; marked imaginativeness in play, There also occurs in some children 
who have, up to this point, developed slowly and somewhat a typically, a 
marked developmental spurt which may bring behavior in all fields up to 
the average for the age. 

On the basis of behaviors observed to be most characteristic of this age 
level, particularly as the child plays in the nursery school, a series of nursery 
techniques have been drawn up, which may not only be of practical use to 
teachers dealing with thrce-and-a-half-year olds, but which in themselves 
supplement our picture of behavior at this age. Techniques described in¬ 
clude those which deal with physical environment, with adjustment prob¬ 
lems, with routines, with transitions, with teacher-child and child-child re¬ 
lations, with verbal handling of the child, and with group activity. 

Previous observations have indicated that, during the preschool years at 
least, ages when the child is basically "in equilibrium” appear to alternate 
somewhat rhythmically with ages when he appears to be largely "in dis¬ 
equilibrium.” Although hitherto no separate characterization has been made 
of the 3^-year old age level, it now appears that a clearly distinguish- 
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able three-and-a-haif year old period of disequilibrium intervenes between 
three and four years, and that tensions, indecisions, “insecurities’' and simi- 
lar behaviors commonly observed at this age are not individual aberrations 
but predictable behaviors which normally characterize this age level. 
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DOMINANT AND SUBMISSIVE BEHAVIOR IN PUPPIES AS 
INDICATED BY FOOD INTAKE* 

Department of Psychology, University of Georgia 

W. T. James 1 


A. The Problem 

Experiments by the author have shown that a social hierarchy forms among 
most litters of dogs (3-4). At the tops of the social orders are the extremely 
aggressive animals which dominate all the others. At the bottom of the 
hierarchy are those which are extremely timid and inhibited in the presence 
of other dogs, and are dominated by all members of the group. Between 
these two extremes, there is a third, termed mid-group, which dominates the 
submissive animals. These mid-termed groups of dogs are in turn domi¬ 
nated by the aggressive animals, but still seem to get along well together. 
There is little antagonism among the members of this group. The above 
relationships were worked out mainly in competitive food taking experiments. 

The position of the dog in the hierarchy seems to effect his performance 
and behavior in almost every situation. It has been shown, for example, that 
the conditioned salivary reaction of the timid dog is inhibited by the presence 
of the aggressive members of the litter. In the mating reaction, the aggressive 
dogs have a decided advantage. They are able to make a more rapid and 
satisfactory adjustment to almost any situation. They arc not as disturbed in 
the presence of strange people or other dogs as are the timid or mid-group 
animals. 

The above mentioned experiments were done with mature animals. During 
the summer of 1947 a study was made with a litter of puppies at the Jackson 
Memorial Laboratory, Hamilton Station, Bar Harbor, Maine, in an attempt 
to determine just how early in the life of the puppies these differences appear, 
and to see if the differences remain the same until maturity. Besides ob¬ 
serving the development of differences in aggressiveness and the effect of 
the differences on the behavior of the puppies, an attempt was made in one 

^Received in the Editorial Office on October 25, 1948. 

The author wishes to express his appreciation to Dr. C. C. Little and Dr. J. P. 
Scott, of the Roscoe B. Jackson Memorial Laboratory, for the opportunity of doing 
these experiments. I was helped in the selection and treatment of the animals by 
Edna DuBuis, who has charge of the dog colony, and in some of the experiments hy 
Frank Clark. 
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part of the experiment to increase the aggressiveness cif the timid dog by the 
use of alcohol, 

The animals used in the present study were four Dalmation-setter F 1 
hybrids, one female and three males, which were horn on April 2, 1947. 
The puppies had remained together since birth. The experiments were 
started on June 28, when the animals were 85 days of age. The animals 
were observed daily throughout July and August, and then transferred to 
the University of Georgia, and there they were observed at intervals until 
maturity. 

For the first week of the experiment the puppies were observed during 
the daily feeding periods in their kennel. The food was put into two rather 
large pans which were placed on the floor of the kennel. Tt was ohserved 
that three of the puppies took most of the food. The fourth dog, Red, ran 
from pan to pan, snatching a bite of food when it could, but was usually 
pushed away from the pan by the other three dogs, It was evident at this 
early age, 85 days of age, that a dominance difference had been established. 

B. Competitive Feeding 

To get a more accurate picture of the dominant-submissive order, the 
animals were fed in a competitive feeding situation. A food pan was placed 
in a square wooden box with a small hole in the tap so that only one dog 
could eat at a time. The cover of the box could be pulled open by a string. 

The feeding box was placed in the center of the experimental room, with the 
area surrounding the box marked off in circular zones. The box was in the 
center of Zone 1, a circle with a three-foot radius. Other zones were marked 
off by circles with radii of six and nine feet, giving Zones 2 and 3 between 
the perimeters of these circles, with Zone 4 covering the area between the 
last circle and the walls of the room. In this manner the position of each 
animal could be determined at any time during the experimental period. 

The experimental feeding was done in the early morning when the dogs 
had vigorous appetites. In order to be sure that they would all be hungry 
during the entire feeding period, ahout half their normal ration was given 
during this period. This amounted to about four pounds of wet food. The 
experimenter remained in the far corner of the room, and after all the 
puppies had gathered around the box, the top was opened, and the dogs 
would compete to get the food. It was observed that the dominant animals 
remained in the vicinity of the pan most of the time during the eating 
period, therefore, on certain days the position of each dog in the various 
zones was noted every 10 seconds while food was in the pan. It was assumed 
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that the dominant dog would get into the pan first, or if not, would be able 
to force the less dominant animals out of the way. The dogs were weighed 
before and after feeding to determine which dog ate the most during the 
period. 

C. Food Intake and Dominance 

The general over-all picture of the relationship between food intake and 
dominance may be indicated by the composite graphs in Figures 1 and 2. 
These graphs show the food intake in ounces during each competitive feed¬ 
ing period through July and August. The picture of the behavior through¬ 
out July shows how the animals rated at the beginning of the study. 
During this time Dogs V and 3 seemed to be about equal in dominance, and 
they ate about the same amount of food during each experimental period. 
Dog R was definitely the dominated animal. This animal had difficulty 
getting into the pan, and when he did do so, was easily forced out by any 
of the other animals. As the record shows, Red seldom got into the food 
pan during these periods. 

In order to compare the amount of food eaten in the experimental period 
with what the animal would normally eat when fed in the kennel, the dogs 
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FIGURE 1 

This figure shows the food intake in ounces during the experimental periods through 
July and August in Animals R and 3. F indicates the food, intake when the animals 
were fed in the kennel. A indicates the food intake following doses of alcohol. 
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FIGURE 2 

Thi8 Figure Shows the Food Intake in poos 2 and 3 
(All notations are the name as for Figure 1.) 


were fed a number of times in separate pans in the kennel, with efforts made 
to protect the submissive animal. The amount of food consumed on these 
days is indicated by F on the graphs. It shows, in general, that at this time 
V and 3 were getting just about what they would eat in the kennels, while 
R and 2 were eating less than that amount. Of the two, Red was decidedly 
smaller, and had less appetite, but in any case, neither of these animals was 
eating as near their capacity as V and 3. Animal 2 dominated Red and could 
easily force him out of the food pan. This would seem to indicate that 
during July, Dogs V and 3 were dominant animals, and were getting most 
of the food. 

D. Shift in Position of Dominance 

At the end of July, when the dogs were 119 days of age, the female, 
No. 2, suddenly shifted to the dominant position. This is definitely indicated 
by the rise in her food intake at this time. In general, this increase in food 
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intake was made at the expense of Dog 3, since his record drops during this 
time. Dog Red had completely dropped out of the picture, getting no food 
at all except when he was given a dose of alcohol. By the middle of August, 
Animal 2 was so dominant and aggressive that she had to be removed from 
the experimental situation altogether in order to carry on the experiment. 

To determine whether there is in fact any significant relationship between 
food intake and dominance, the mean food intake with the standard devia¬ 
tions were calculated for the whole period of July and August with critical 
ratios between the means. The averages and standard deviations are shown 
in Table 1. The mean is greatest for Animal 2, and least for Red, the sub¬ 
missive dog. The critical ratios between the means are presented in Table 2. 


TABLE 1 

This Table Shows the Mean and SD of Food Intake During the Competitive 
Feeding Experiments 


Dog 

Mean food intake 

SD 

Mean; After alcohol 

SD 

R 

5 

3.7 

18 

5.9 

V 

16 

8.4 



2 

20 

10.3 



3 

11 

7.8 




TABLE 2 

This Table Shows the Critical "Ratios between the Mean Food Intake of the Dogs 


Between means 


Red and 2 

9.3 

Red and 3 

3.8 

Red and V 

4.7 

V and 2 

1.94 

V and 3 

1-82 

3 and 2 

4 


*The formula used in estimating the critical ratio, D/PE d , was taken from; Garrett, 
Statistics in Psychology and Education, Longmans, 1941. 

The most significant fact is the large, critical ratio between Red and 2; those 
dogs showing the greatest difference in dominance, and that the critical ratio 
is smallest between V and 3, which seem to be about equal in dominance. 

During the Winter in Georgia the dogs were chocked in competitive 
feeding at intervals until maturity. The same dominance-submission was 
maintained as that appearing at 115 days of age. 

E. Displaced Aggression 

One of the most interesting observations made during the experiments 
was the effect of conflict over food on members of the group. When conflict 
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arose among the dominant animals of the group, it did not necessarily result 
in actual combat between them. In most cases this frustration was trans¬ 
ferred to the submissive animal. This was especially noticeable in the case 
of Dog V. From July 11 to August 23, V attacked Red 26 times, in most 
cases while Red was far away from the pan in Zones 3 or 4. These attacks 
occurred when Nos. 2 or 3 forced V away from the pan. When attacked, 
Red would assume the passive defense attitude, lying on hack with feet up¬ 
ward and yelling loudly, making no attempt to fight back. On erne of these 
occasions it was necessary to pull V off Red since he was biting him severely 
but as a rule the experimenter interfered as little as possible in order to 
observe the developments of the reaction. Animal 2 attacked Red in this 
manner only five times, while No. 3 attacked No. 2 twice. There was every 
indication that the attack on Red acted as an emotional outlet following 
conflict and frustration over the pan. 

There were not many actual fghts between the dominant dogs during the 
feeding period, but there were many instances of frustration. The greatest 
conflict would occur after the lid of the food box was opened, and while 
each of the three dominant dogs was trying to put bis nose in the pan. At 
times they would all keep their noses in the opening and growl, until finally 
one would force himself in and begin eating. As a rule when a dog got his 
nose in the pan, the others made less protest. After such defeat V would run 
over and attack the timid dog. 

Dog V attacked No. 2 only once, and gave No. 3 a severe beating on one 
occasion. Animal 2 attacked V four times. It was observed in this experi¬ 
ment, as in the previous studies, that dominance is recognized in most cases 
without actual conflict. For example, when Animal 2 reached her dominant 
position at 119 days of age, it was done without much actual fighting 
behavior. All this animal had to do to hold the pan, or to force the others 
out after this time, was to growl vigorously. 

F. The Effect of Alcohol on the Submissive I)og 

The attitude regarding this dominance-submissive difference is considered 
by the majority of investigators to be based on constitutional factors. It 
has been shown by Alice (1) and associates, for example, that the position 
of dominance may be changed in chickens by the injection of testosterone 
propionate. Beeman (2) has also shown that testosterone propionate will 
elicit aggressive behavior in castrate mice. These studies suggest that the 
position taken by the animals in the group is dependent to sonic extent on the 
glandular constitution, In spite of this fact, however, the question may 
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be raised regarding psychological factors. It may be possible that repeated 
attacks from the dominant dog, as in the case of Red in this experiment, 
has a psychological effect. This may develop a conditioned fear reaction in 
the submissive dog, which acts as an inhibitor in the presence of the attack¬ 
ers. This seems plausible since, as we have stated above; the conditioned 
salivary response is inhibited in the timid animals by the mere presence of 
one of the dominant members of the group. 

If this is the case, and these inhibiting factors would be eliminated by a 
drug, we would expect to get a more aggressive behavior from the timid 
animal. This hypothesis was tried out on Red in this experiment. On nine 
occasions Red was given a dose of 15 per cent alcohol by stomach from 8 to 
10 minutes before the competitive feeding experiments. As a rule the dosage 
was .55 cc. per kilo of weight. It can be observed from Figure 1 that on 
these days the food intake of Red increased. The mean food intake, as indi¬ 
cated by Table 1, increased from 5 to IS ounces, with a smaller SD. There 
were not enough cases to give a high reliability between the means, the 
critical ratio between the two means was only .66, but in any case this is 
suggestive of the fact that when small doses of alcohol are given, which 
possibly removed the cerebral inhibition, the dog becomes more aggressive. 
This is indicated not only by the increased food intake, but also by the table 
showing the positions of Red during the eating periods on three of these days. 
Table 3 contrasts the various positions of Red on three days in which he had 
a dose of alcohol with three days in which he did not have alcohol. On those 
days on which alcohol was administered Red spent more time in the pan, and 

TABLE 3 

This table shows the zonal positions of Dogs R, V, and 3 on three days in which 
Red waa normal and three days on which Red was under the influence of alcohol. 
Animal 2 had been removed from the experiments at this time. The positions were 
noted every 10 seconds during eating. The top table gives a summary of 228 separate 
positions in percentage for August 15, 19, 21. The bottom table gives the summary in 
percentage of 243 separate notations of positions of each animal on August 20, 22, 
and 25, after Red had been given alcohol. 





Standing 

In Zone 2 

In Zone 3 

In Zone 4 


Nose in 

Trying to 

in Zone 1 

away from 

away from 

away from 

Dog 

pan 

get in pan 

near pan 

pan 

pan 

pan 

R 

1.8 

2.2 

54 

18.4 

14.4 

9.29 

V 

52 

20.1 

13.6 

5.3 

7.1 

1.9 

3 

15.8 

13.6 

28.2 

14.4 

23.6 

3.9 



After Red has been given a dose of alcohol. 


R 

16.9 

5.7 

22.6 

13.2 

35 

6.6 

V 

22.6 

14.8 

41.6 

5.3 

15.9 

.4 

3 

26.8 

24.3 

9.8 

4.9 

33.8 

.4 
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ill areas immediately around the pan. It is possihie that this increase in 
aggressiveness is due entirely to increased appetite. There was sonic indica¬ 
tion that whenever any of the dogs was given alcohol there was an increase 
in food intake. This will have to undergo further experimentation, before 
definite conclusions can be drawn. 

G, Tiie Effect of Competition on Growth 

The animals used in these experiments were F 1 hybrids obtained by 
crossing a pure bred Dalmation aod art English Setter. Since the puppies 
were F l's, we would not expect to have any great variation in si/e. It was 
observed from the beginning, however, that Red was smaller than the other 
animals. Since this dog seemed to be in good health and received the same 
treatment ns the others it was thought to he possible that the emotional dis¬ 
turbance produced in Red in the conflicting situation may have had something 
to do with his size. The animal was in a sense in a limited and fear pro¬ 
ducing environment, Since Red was constantly attacked by the other members 
of the litter on many occasions, even when not eating, it is possible that there 
was a constant emotional tension which may have affected his growth. This 
would be exceedingly difficult to prove, however, 

When the animals were removed to Georgia special care was taken to see 
that Red obtained more food and lived in an environment involving less 
conflict. The animals were separated and placed in different kennels. Red 
was placed with No. 3, which had attacked him less tiian the others, and 
he was given a pan of his own. Furthermore, he was protected during 
feeding so that none of the other dogs could molest him. Under tills treat¬ 
ment his general health and appearance changed. There was an immediate 
increase in weight and appearance, and in a general sense, an alertness. The 
greatest change was in weight. At the end of the experiment in August, the 
weights of the dogs in kilos were as follows: V, 10; Red, 7.1; No. 2, 12.2; 
No. 3, 9.4. While at this time none of the dogs was fat, it was cpjilc evident 
that Red was thinner and emaciated. The dogs were kept under the above 
conditions from September of 1947 until April of 194H, and at the end uf 
this time the weights were as fallows: V, 21.7; Red, 21.2; No. 2, 22; and 
No. 3, 21. There is of course no proof here that the difference in weight 
was due to frustration and emotional conflict involved while the dogs were 
together. It is suggestive, however, and will be worthy of further study. 
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H. Discussion 

There is indication in this experiment that the dominant-submissive differ¬ 
ence appears very early in the life of a puppy. It had appeared in the puppies 
used in the present experiment by 85 days of age. This means that in order 
to get a true picture of the development of this phenomenon, behavior studies 
will have to begin at an early age, probably from the beginning of nursing. 
The dominance order which appears early in life does not necessarily remain 
the same after maturity, since in the present experiment there was a shift 
in dominance at 115 days of age. The dominance order after this date, 
however, remained tile same after maturity. 

The dominant-submissive behavior has been considered to be dependent 
on constitutional factors. The experiments with the use of acohol, however, 
suggest that psychological factors may play a part in aggressiveness of the 
submissive dog following small doses of alcohol. It is possible that under 
the influence of alcohol, an inhibition, produced by repeated attacks from 
the aggressive animals is removed, leading to a more extrovertive behavior. 
This may be due entirely to increased appetite, but in any case, such be¬ 
havior was not observed when the animal seemed to be ravenously hungry 
on other days. This increase in aggressiveness under the influence of alcohol 
is a characteristic of many types in human behavior, and we may be dealing 
with the same factor in this experiment. 


The behavior which seems to he more strikingly human was the transfer 
of action from one member of the group to another following conflict and 
frustration. This transfer occurred mainly to the weaker member of the 
group. In human behavior this form of transfer is observed in many instances. 
The behavior of the lynching mob, for example, or attacks on minority 
gioups, are considered by sociologists to be a result of frustration and dis- 
satisfaction on the part of the attackers. They are in a sense living under 
conditions of fear in which they are not able to make adequate adjust¬ 
ments, or maintain their position. Since they are unable to get at the source 
of their grievance, they attack some source nearer, as for example, the 
minority group, or any group which is weaker and which is present at the 
moment. This form of behavior was especially used by Hitler during the 
second world war. The German people were in a sense whipped into a rage 
by repeated propaganda playing up the alleged hindrances to the develop¬ 
ment of the German people, then after the emotions were in a sense set 
for action, it was shifted on the Jews in Germany, or on a smaller nation. 
There was definitely a transfer here of the emotional action from one thing 
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to another. This form of behavior, ns wc have seen, is observed in the dogs, 
and the transfer was made on the weaker member of the group. This 
attack on the weak dog acted as an outlet of the enhanced emotional behavior, 
and following such attacks the animal would settle down and remain quiet 
until another conflict occurred over food. 

This experiment suggests that the timid animal of the group had difficulty 
in getting enough to eat while the animals were together. The submissive 
dog was unable to compete and thus comes out on the short end of the food. 
There were indications that the size of this animal was effected due to this 
factor. It seems that this phenomenon should be observed more carefully 
in the handling of children. It is well known that many modifications occur 
in the eating behaviors among children. Although the children may not 
actually compete at the table for food, since parents as a rule supervise them 
at this time, there is no doubt that many emotional conflicts arise between 
children, and between children and parents, which effect eating habits. The 
avoidance of certain food, or the dislike for certain foods, may possibly be a 
result of conflict arising in the home and on the playground among the 
children. The eating situation acts as a behavioral contest in which such 
frustration and discontent can be brought to the attention of the parents, 
and in a sense get back at every one involved. This may nut be the same 
as the behavior observed in the dogs in the present experiment, hut may sug¬ 
gest that the eating habits may be modified by emotional tensions in the 
situations. 


I. Summary 

1. This experiment on a litter of four puppies shows that in a competitive 
food taking situation a dominance-submissive difference had already developed 
at 85 days of age, At this time three dogs were about equal in dominance, 
and dominated the other animal which was extremely timid and submissive. 

2. There was a shift in the order at 115 days of age, when the female 
of the group assumed the dominant position. At this time the timid dog 
retained his position, while the other two remained in what lias been termed 
the mid-group. 

3. 1'he dominant dog gets the most food in competitive feeding, and is 
able to keep the others away from the pan by growling. 

4. There are indications that the submissive dog does not get enough to 
eat if the dogs are kept together and if any competition is involved in getting 
food. 

5. Since the timid dog increased greatly in weight and in general health 
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after he was removed from the group and protected during eating, it is sug¬ 
gested that the emotional disturbance and conflict produced while with the 
litter has a detrimental effect on the growth and development of the sub¬ 
missive dog. 

6. There are some indications that a dose of .55 cc of alcohol per kilo 
causes the timid animal to become more aggressive. On those days on which 
alcohol was administered there was an increase in food intake and the animal 
remained in Zone 1, the area immediately around the pan, more on these than 
on the other days. 

7. There is definitely a tendency for one animal of the group to attack 
the timid dog following conflict and frustration over the food pan. This 
tendency was noticed in all the dogs to some extent. 
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BILATERALITY* 

The School of Medicine, Yale University 


Louise Bates Ames 


A. What Bilaterality Consists of at Different Ages 

Bilaterality is frequently discussed in the literature without due considera¬ 
tion of its many varied forms. We present Here a summary of the changes 
in type of bilaterality which take place during the first 10 years of life as 
the child manipulates objects while seated before a table, top in the develop¬ 
mental examination situation. 1 Seven basic cases were followed through the 
entire age range in the course of this study and additional cases at each age 
level varied in number from five to 38. 

The main thread of the development of bilaterality appears to be as follows: 

The very first contact and manipulation of objects (16 weeks) is usually 
unilateral, with the non-dominant hand, perhaps partly due to the rigidity of 
posture, which is often of a t-n-r nature. (In the tonic neck reflex posture 
one arm, usually the non-dominant, is flexed; the other arm, on the side 
toward which the head is turned, is extended.) But by 20 to 24 weeks, be¬ 
havior is frequently bilateral, the dominant hand reaching the object first, 
the non-dominant later. At 24 weeks there also occurs the beginning of a 
two-stage transfer in which the right hand, then both hands, then the left 
hand alone holds an object. 

At 28 to 32 weeks there occur several different kinds of bilateral behavior; 
When the non-dominant hand makes the initial grasp of an object, the domi¬ 
nant hand is held ready, and quickly comes in to grasp too, or to take part 
in a two-stage transfer. Or, there may be simultaneous bilateral grasp of an 
object, both hands contacting object at once. Or each hand may manipu¬ 
late a separate object. Or finally, both may manipulate the same object but 
in a somewhat differential manner. 

By 36 weeks there is less bilateral behavior and even transfer occurs in one 
stage, object being taken from, one hand by the other without the inter¬ 
vention of bilateral holding. 

From 40 to 60 weeks, behavior continues largely unilateral. There is little 
simultaneous bilateral approach and grasp, though the non-dominant hand 

"Received in the Editorial Office on October 26, 1948. 

' The present article constitutes a brief supplement to an earlier study (7). 
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may come in to grasp an object held in the dominant hand; or each may 
grasp a different object. 

At 18 months there is a good deal of bilateral behavior. The earliest bi¬ 
lateral grasp and manipulation, at 20 to 32 weeks, gave the appearance of 
occurring because the two hands had not separated off from each other func¬ 
tionally. From 36 weeks through one year, behavior is much more unilateral; 
a separation and differentiation into an active and a passive hand seems to he 
working itself out. But by 18 mouthy we find both hands coming back to¬ 
gether again in a voluntary simultaneous bilateral grasp by the two hands 
which are nevertheless capable of working quite independently . 

At two years there is less bilateral behavior and what there is is of two 
kinds: non-dominant hand may remain passive and just come in in a helping 
role; or in a difficult situation or with a large object there is truly bilateral 
manipulation and grasp. Two trends seems to be developing simultaneously: 
the passive hand is becoming more passive and taking on more of a sub¬ 
ordinate role in unilateral behavior; but when behavior is bilateral the two 
hands are becoming more equal to each other, especially temporally, and 
grasp is simultaneous. Timing is important here and a definite but paradoxical 
change is occurring. In bilateral behavior the two hands are moving more 
simultaneously, but in unilateral behavior less so. In unilateral behavior 
when the description of behavior is “right or left hand," there is a definite 
temporal separation, right hand predominating in one part of the examina¬ 
tion and left in another, rather than one working, with other held actively 
ready to take over, transfer, and then manipulate at once at approximately 
an equal level of skill as was the case earlier. 

From 2^ to 4 years, though less so around three years, there occurs a rather 
strong period of bilaterality which takes one of three forms: («) Simultaneous 
bilateral approach and manipulation. (£) Passive hand held ready to come 
in as a helping hand. In almost no case does passive hand remain dawn by 
the side, (c) Use of one hand in one part of examination and of the other 
at a later time in the examination. 

From 4to 10 years there is very little bilateral behavior. Passive hand 
becomes increasingly passive. Seldom is there a bilateral attack on a single 
object though as with adults, large or complex objects may be manipulated 
differentially. This trend toward unilaterality is slightly interrupted at seven 
years when some children exhibit considerable left handedness and/or hi- 
laterality. 

It should be particularly noted that at the very earliest ages (24-32 weeks) 
even when behavior is considered to be unilateral, the two hands work in 
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close conjunction with one another. Even when one manipulates alone, the 
other is held actively ready to take over, transfer, and then manipulate at 
once at about an equal level of skill. It is as if the two hands had not yet 
separated off from each other functionally. During the next year the two 
roles (active and passive) are being established, and by 18 months during 
unilateral behavior one hand alone may manipulate for an appreciable period 
of time before the other takes over entirely. There is an increasingly longer 
temporal separation of the activity of the two hands. But by 18 months as 
already noted, when behavior is bilateral, it tends to be a simultaneous ap¬ 
proach and grasp. 

Bilateral behavior not only varies in type and degree from age to age, but 
in different children as well. A detailed discussion of such individual differ¬ 
ences will not be included here, but the following types of bilaterality char¬ 
acteristically seen in different subjects after their laterality has been estab¬ 
lished may be noted: ( a ) Use of both hands often simultaneously and with 
nearly equal skill, {b) Less dominant hand coming in slowly and used in a 
less skillful manner, (c) Less dominant hand held constantly ready to come 
in and assist dominant. ( d ) One hand at a time used but both held ready, 
and frequent shift. 

B. When Bilaterality Occurs in Supine and Sitting 

It appears, therefore, that definite periods of unilateral arm behavior tend 
to alternate with periods of bilateral behavior in the human infant and pre¬ 
school child as he responds to stimulus objects while in the seated position, 
the outstanding periods of bilaterality in the first year of life occurring 
normatively at 24 weeks and at 32 weeks. 

This alternation of bilateral and unilateral behavior tends to occur re¬ 
gardless of postural orientation. Figure 1 compares the alternating periods 
of unilateral and bilateral response to a stimulus object while the subject lies 
supine, with alternating periods of unilateral and bilateral behavior while 
this same child is in the seated position. Data for this graph were obtained 
under an unusually controlled and systematic experimental situation. The 
subject, MH, was photographed daily in the supine position as she responded, 
visually and manually, to three interlocked red, white, and blue- celluloid 
stimulus rings 4 cm. in diameter suspended above her within easy reach (8). 
This same subject was also photographed in the sitting position under the 
extremely controlled conditions of the developmental examination (9) at 
monthly intervals. 

Though this child was judged to be definitely right handed at all ages 
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HANDEDNESS IN 
CONTACT WITH OBJECTS 



from two years through 10 years, the complexity of early handedness re¬ 
sponses even in such a right-handed child can be clearly seen from the graph. 
As there indicated, the outstanding periods of bilateral behavior in both 
supine and sitting in this somewhat advanced child occurred at 19-22 week 15 , 
and from 28-32 weeks. 

The behavior of this illustrative though somewhat advanced child is nor 
unique. Further study of the handedness of responses of other subjects while 
in the supine posture also indicates an alternation of periods of unilateral 
and bilateral behavior. An averaging of the time spent by six of our main 
cases in bilateral versus unilateral contact of the dangling ring as they lay 
supine in the normative examination situation reveals an alternation of bi¬ 
lateral and unilateral behaviors similar to that seen in Subject MU. Table 1 
indicates these periods and includes a characterization of the supine arm 
postures typical during the last 17 weeks of the fetal period" when, though 
bilateral behavior tends to predominate, unilateral behavior as expressed in the 
t-n-r posture does frequently occur. 


3 Observations during the fetal period were mode on feinl-infams aged 
weeks (+). 
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„ T TABLE 1 

Table of Unilateral vs , Bilateral Akm Beh avior in Supine 
Fetal Period 

Bilateral postures predominate 
T-n-r tends to be conspicuous (unilateral) 
Mostlv bilateral 
Considerable t-n-r (unilateral) 

Postnatal Period 
1 week: Bilateral 
4-16 weeks: Early asymmetry 
20-24 weeks: Bilateral 
28-31 weeks: Unilateral 
32-36 weeks: Bilateral 
40-52 weeks: Unilateral 


23-31 weeks: 

32 weeks: 
33-36 weeks: 
37-40 weeks: 



C, Periods of Bilaterality tn Leg Behavior 


That periods of bilaterality shall alternate with periods of unilaterality is 
evidently a basic pattern of growth and not merely a phenomenon which ap¬ 
pears uniquely in arm behavior. Study of the leg posturing of the normal in¬ 
fant suggests that such alternation of bilateral and unilateral behaviors occurs 
in leg as well as in arm activity. 

Charting of the leg postures of Subject Mil, who was photographed daily 
m the supine position throughout the whole first year of life, shows clearly 
that a definite alternation of periods, often of several weeks’ duration, of 
predominant bilateral behavior and of predominant unilateral behavior were 
characteristic. This phenomenon is described in more detail in an earlier 
study (8), 


A more detailed study of leg behavior in supine (1) based on a larger 
number of subjects—from 13 to 42 cases at each monthly age level throughout 
the first year of life—also reveals this alternation of periods of unilateral and 
bilateral leg behavior. 


Not only do periods of bilateral behavior alternate with periods of unilateral 
behavior as the child lies supine, but when he is in the prone posture as well; 
and, interestingly enough, periods of bilateral leg behavior in supine corres¬ 
pond with periods of bilateral leg behavior in prone. This correspondence 
points strongly to the conclusion that "the primary forces which configure 
the movements and stances of infant posture are intrinsic, endogenous’’ (5). 


D. Summary 


The complex phenomenon of bilaterality has in this study been investi¬ 
gated in considerable detail. There appear to be many different types and 
expressions of bilaterality. Most striking, perhaps, are the differences which 
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occur in its structure from one age to another. These changes are here 
delineated. The two hands at the earliest ages work very closely together 
{is though they had not seperated off from each other functionally. From 
36 weeks through one year a separation and differentiation into an active and 
a passive hand seems to be working itself out. By 18 months the two hands 
again move together, but now in a voluntary simultaneous bilateral grasp 
by the two hands which are nevertheless capable of working quite indepen¬ 
dently. After two years of age, the passive hand seems to become more 
passive and to take on more the subordinate role in unilateral behavior,— 
but in bilateral behavior the two hands are becoming more equal to each other, 
at least temporally, and grasp is simultaneous. But, increasingly, though 
the two hands may work together at the same time, they tend to manipulate 
objects differentially. 

Bilateral behavior, though occurring to some extent at nearly nil ages, tends 
to occur outstandingly in the normal infant and child at certain definite age 
periods. That these periods of bilaterality occur as a result of developing 
inner forces is suggested by the fact that the patterned alternation of periods 
of bilateral and unilateral manual responses seems to be characteristic of all 
subjects studied; by the fact that these periods occur regardless of postural 
orientation (that is whether the child is seated or supine); and by the fact 
that they occur in leg as well as in arm behavior. 
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GROWTH AND DEVELOPMENT OF PSYCHOLOGY AT THE 
UNIVERSITY OF GEORGIA* 1 

Department of Psychology, University of Georgia 


May Zeiglkr 


Psychology is 50 years old at The University of Georgia. 2 In the begin¬ 
ning of the school-term 1897-98, William Ellison Boggs, D.D., L.L.D., the 
Chancellor of the University and the Head of the School of Metaphysics and 
Ethics, taught two courses which were named Psychology. The Elementary 
Psychology was offered to Junior class students; Advanced Psychology was 
taken by Senior class students. Only students registered for the A.B. degree 
were admitted to these courses. 

From 1897-98 to 1947-48 the story of Psychology is a narrative of be¬ 
ginnings. It is one of growth, of struggle, of expansion, of acceptance among 
the older sciences. This story is of interest to all historians of Psychology 
because it describes the progress of this discipline in a state supported in¬ 
stitution which has the unique distinction of being the oldest chartered 
state institution in the U. S. A. It is well, therefore, to begin this history 
from the ancestral courses of pre-behaviorism and follow it to the present- 
day relationships. 

Although the University of Georgia was chartered January 27, 1785, the 
earliest catalog among the archives is dated 1834. In that year the Reverend 
Samuel P. Presley taught a course in Mental Philosophy to Senior A.B. stu¬ 
dents. The topics discussed, the text used, the order of lectures given are 
not stated though Dr. Presley appears to have taught the course for four 
years. 

In 1839, Alonzo Church, D.D., was named as the teacher of Mental 
Philosophy. As measured by the duties of today, this man must have had 
the strengtli and endurance of a giant. He was not only the teacher of Men¬ 
tal Philosophy but also the professor of Moral Philosophy, Political Econ¬ 
omy, and International Law at the same time that he held the office 
of President of the University. Dr. Church appears to have continued all 

*Rcceived in the Editorial Office on November 9, 1948. 

1 Materiala for this paper were compiled from the catalog of the University of 
Georgia, records, private papers, and interviews. 

a As a separate subject. Psychology at the University of Georgia is 50 years otd. 
As a part of Moral and Mental Philosophy, it may be said to have had its beginning 
in November of 1800 with the first curriculum approved by the Board of Trustees, 
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of these activities for 21 years, omitting only one year of teaching which 
was done by Dr. Stevens. 

Under the leadership of Dr. Church, Mental Philosophy developed many 
identifying features. The catalog states that Brown’s Mental Philosophy 
was used as the text and that Senior A.B. students learned “the analysis of 
external affection of the mind, sensations, coexistence of the sensations, and 
their codrdillations with the emotions, laws of suggestion, analysis of con¬ 
ception, memory, the process of reasoning and of the emotions," 

In the beginning of the session of 1839-40, I)r. Church changed the text 
used from Brown's to Upshaw’s Mental Philosophy . This book remained 
in use until 1780, a period of 30 years. Apparently the topics of the class 
lectures did not change but a laboratory was added to the department which 
contained "complete Philosophical and chemical apparatus with which the 
professor is enabled to give illustrations of all important subjects in Experi¬ 
mental Philosophy.” This laboratory was mentioned as a part of the in¬ 
struction in Mental Philosophy until 1868-69. 

Patrick H. Mcll, D.D., was made Vice-Chancellor and Professor of Men¬ 
tal Philosophy in 1861. At this time the only change noted was that Junior 
as well as Senior A.B. degree students were admitted to the classes. During 
tile next 10 years (1870-71 to 1881) Mental Philosophy increased in stature. 
It included lectures to Seniors on "Sensibilities and the Will” and to Juniors 
on "the intellect,” The course was offered to A.B. students and was a course 
in the School of Metaphysics and Ethics. This school was housed in Frank¬ 
lin College and was taught by Dr. Mell who by this time had been pro¬ 
moted to be Chancellor and had acquired the honorary L.L.I). degree. No 
changes were made in the texts used or in the topics selected for instruction 
in Mental Philosuphy from 1881-1887. A group of students registered for 
the degree of B.Ph., however, were admitted with the A.B. students. 

Dr. Mell passed away on January 26, 1888, and Mr. A. A. Lipscomb 
was appointed to continue the teaching. He served for only one year. 

William Ellison Boggs, D.D., L.L.D., was named Chancellor of the 
University of Georgia in 1888-89, and Professor of the School of Meta¬ 
physics and Ethics. He taught Mental Philosophy, using Sir William Hamil¬ 
ton’s Mental Philosophy as a text. This was the last time this course was 
given by the name of Mental Philosophy. 

The session of 1890-91 witnessed many changes in the school of Meta¬ 
physics ancl Ethics. Mental Philosophy was divided into Mental and Moral 
Philosophy and was called Mental Science. Porter’s Elements of Mental 
Science was the text. The Juniors completed the text "to Part IV.” At this 
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pobt, they began the study of Logic. The Seniors, however, were required 
0 compiete the more difficult part of Mental Philosophy by the study of 
Intuitions—Porter’s Elements Part IV.” ' 

Chancellor Boggs continued the teaching of Mental Science as given in 
the ou hne above until 1897-98 when the Mental Science course in the School 
Metaphysics and Ethics was replaced by a course called Psychology Two 
courses in this subject were given. For five months, with two exercises per 
weeir, the Junior A.B. students studied Elementary Psychology using Porter's 
Ehments of Mental Science as a text. The topics included: consciousness 
sense perception, memory, phantasy and imagination. The Senior A B stu¬ 
dents had three exercises per week for six months. They, too, used Porter's 
Elements of Mental Science to “discuss critically” such topics as' the in¬ 
tuit,on, space, time causality, final cause, substance and attribute, mind and 

I 1 *' and infin ‘ te -” A S radu ate course using Porter’s The Human 
M,nd plus selections from Hamilton’s and other philosophy texts was offered. 

syc o ogy for the first time in the University was required for the AB 
degree, to be taken in both the Junior and Senior classes 
Professor Walter B. Hill, M.A., B.L., and later L.L.D. (1899-1900) 
became Chancellor and new Head of the School of Metaphysics and Ethics. 
Uunng his administration, "arrangements were made with the Board of 
Education for special lectures.” Under this arrangement, Professor E C 
Branson (1900-01) taught the Psychology courses. The following changes 
were made: William James, Psychology, Briefer course was used as a text' 
no advanced courses were offered and Junior students only were required to 
take the subject. Also, under the arrangement for special lectures, Mr. G. G. 
Bond (1902-1903) taught Psychology. No change was made in the text 
used. Juniors only were required to take the course, but Titchener's Experi¬ 
mental Psychology “a laboratory course with apparatus" was given. Appar¬ 
ently, the latter course was made more effectual by a gift (1902) from the 
Honorable Oscar Strauss of a “psychological laboratory for experimental 
teaching.’ 1 


Thomas Jackson Woofter, A.B., M.A., Ph.D., in 1904 became head of the 
former school of Metaphysics and Ethics, now changed to the Department of 
Philosophy and Education. Under his direction several changes were made 
Introductory Psychology and General Psychology were the names used in¬ 
stead of Elementary Psychology, and three texts were used for the course_ 

Baldwin, Witmer, and Titchener’s Primer of Psychology. Educational Psy¬ 
chology was added which required Introductory Psychology as a prerequisite. 
1’bcsc courses were required at first, but later they were optional for Juniors 
:ind Seniors. 
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Both good and bad fortune atended the development uf Psychology during 
the year 1904. By good fortune Judge Horace Russell of New York City 
endowed an annual prize of $50.00 for the best essay written on a subject 
assigned by the Professor of Psychology. The bad fortune came when the 
Science Hall was burned and the psychological laboratory was completely 
destroyed. However, by 1905-06, this laboratory was restored and was 
"partially equipped.” A notation in a later catalog, 1907-08, states: “The 
Psychological Laboratory is gradually being equipped. A considerable supply 
of modern apparatus is now on hand to illustrate the course in General Psy¬ 
chology with all necessary experiments. It is the intention of the University 
to develop this laboratory rapidly into one of the best for modern experiment 
and research.” 

Throughout the years the teachers of Psychology at the University of 
Georgia appear to have been of the highest order. Most of them remained 
to serve for more than one session. However, in 1906, there are the shadows 
of great Georgians who paused for a brief service during the summer sessions 
and passed on to achieve distinction in widening circles. Among the better 
known were: Dr. Jere M. Pound, (1906-07) who taught Elementary 
Psychology and Psychology Applied to Education for the summer sessions. He 
later became State Superintendent of Education and a few years later President 
of the Georgia State Teachers College and the Georgia Woman’s College. 
Dr. William Heard Kilpatrick, (1906) who was a professor and Vice- 
President of Mercer University, taught during the same summer session as did 
Dr. Pound. His courses were Educational Psychology and Theory. Dr. 
Kilpatrick has had a long and distinguished career as Professor of the Phil¬ 
osophy of Education at Teachers College, Columbia University, New York. 
Because of his books, lectures, and papers on the art and science of teaching, 
his reputation is world-wide. Miss Celeste Parrish was a teacher of many 
and varied distinctions. For several summer sessions she taught Child Psy¬ 
chology at the University of Georgia by the experimental and observational 
methods. As Head of the Department of Pedagogy at the State Normal 
School in Athens, Georgia, she was recognized for important advances. 
Among the better remembered are: She directed the student teachers in the 
Muscogee Training School in developing unique projects and advanced tech¬ 
niques, finally writing a book on Methods in order to clarify her instruction. 
By the aid of a gift from the Honorable George Peabody, she established a 
well equipped laboratory, 1902, at the Normal School for the study of experi¬ 
mental procedures in General Psychology, using the methods of Titchener. 
She also served in the State Department of Education, Atlanta, Georgia, and 
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was the inspiration for the organization of the first Parent-Teachers Asso- 
citation. 

The following 10 years, 1907-17, presented a period of expansion both 
in additional courses and in laboratory facilities. The new courses added were 
Social Psychology, Psychology of Development, which included an introduc¬ 
tion to Comparative and Genetic Psychology, Mental States and Deficiency. 
Mr. Harwell B. Peacock joined the staff as a tutor, and Professor Ludwig 
R. Geisler was asked to develop advanced courses in Experimental Psychology, 
Systematic Psychology, and to direct the equipment of a laboratory described 
as having "eight rooms on the first floor of Peabody Hall equipped with the 
latest instruments for studies of senses, feeling, attention, memory, etc. Every 
room is brought into connection with every other room by a system of electric 
wiring. All rooms supplied with electric current, and gas, and most rooms have 
city water and sinks. One room used for photographic dark room, two others 
devoted to research work.” Dr. Geisler used the method of Introspection 
and Simple Experiment. Advanced Psychology was taught by Problems in 
which the laboratory and many texts tvere consulted. Titchener's Laboratory 
Manual was the guide for the laboratory work. The course was taught to 
both A.B. and B.S. students. 

During the four World War years 1916-20 there were definite changes, 
Abnormal Psychology, Psychology of Exceptional Mental States were added 
to the already extensive curriculum. Dr. C. S. Heatwole taught Social Psy¬ 
chology and Psychology of Business Procedures, and Dr. Joseph S. Stewart 
taught Legal Psychology and Vocational Psychology. But the most definite 
change was in the student body: Peabody School of Education was opened 
to Women. 

The most profound and effectual change in Psychology came in 1921-23 
when the faculty of the University voted Psychology the right to be "free 
and independent” of all other departments. Psychology in its early beginnings 
was Mental Philosophy, appearing as a twin of Moral Philosophy and re¬ 
maining by her side for 70 years. In 1904, she became an aid to and an 
assistant of the Department of Education, remaining in this service for 17 
years. But the great day came in 1921-22 when Psychology was made an 
independent department and separated from the Peabody School of Educa¬ 
tion, to become an integral part of the College of Liberal Arts and Sciences 
with the freedom to develop a content and a curriculum peculiar to its own 
discipline. 

Austin South wick Edwards, B.S., M.A., Ph.D., who had joined the 
Peabody School of Education staff in 1916, but who had been called into 
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government service in 1917 to become a captain in the army for the dura¬ 
tion of World War I, returned to the classroom at the University of Georgia 
and was made the head of fhe new department. He at once advocated this 
policy: Psychology would be both an independent and a service department. 
On the one hand, theory and experiment would grow together; Laboratories 
would be equipped for the expansion of experimental work and for the 
furtherance of research. On the other hand, there would be no curtailment 
of services to any other departments, not only in the School of Liberal Arts 
and Sciences but in the schools and departments of all areas of the Uni¬ 
versity. 

The new department was housed in the Academic Building and there 
began a growth and development commensurate with the extended oppor¬ 
tunities. Tests and Measurements and Mental Hygiene were courses added 
to those already in the curriculum. Psychology 5 was developed as a begin¬ 
ning course in Experimental Psychology. A laboratory was equipped gradu¬ 
ally with the newest instruments suitable for the study of psychological tech¬ 
niques. Titchener’s Textbook in Psychology was used for class instruction 
and Titchener’s Manual was used as a laboratory guide. No freshmen were 
allowed to register for these courses. For the first time, a laboratory fee -was 
charged. 

Dr. Edwards was assisted in teaching and in laboratory instruction by 
graduate students who were candidates for the Master’s degree in Psy¬ 
chology, These students assisted in promoting the growth of the. department 
and witnessed evidences of expansion, Mr. James R. Patrick was the first 
assistant. He helped with the beginning organization. When he left for 
advanced study, Miss Willie Mae Cook became assistant. In 1929 she 
saw the Department of Psychology become a charter member of the National 
Honorary Fraternity, Psi Chi. When Miss Cook went for further study, 
Thomas Williard Harrell became instructor. He assisted in probably the 
most important expansion: the establishment of the University of Georgia 
Clinic. Dr. Edwards was made Director of this service which included not 
only the students of the University but also the pupils of the Athens City 
Schools. The approval for this clinic reads: 

The work was expanded to include studies not only psychological and 
physical but also psychiatric and neurological. Relationships have been 
built up with the State Hospital in Milledgevillc, Georgia, through l>r. 

R. C. Swint. A representative of that institution, Dr. George L. Echols, 
waa appointed to act as Psychiatrist for the clinic and to visit the Uni¬ 
versity for two days each month for this purpose. Cooperative relation¬ 
ships also have been made with Superintendent B. M. Greer of the 
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Athens Public School, with E. A. Lowe of the Personnel Office, with the 
Dean of the student body, and with Dr. Harold Reynolds, University 
physician. Graduate and advanced students may be allowed to work 
in the clinic. 

The catalog of 1930-1931 makes this notation: “The clinic thus far has 
been obliged to limit the activities on account of a lack of staff and facilities 
for work. 1 ' This condition was somewhat relieved as to staff shortage when 
the University began a reorganization program which united all of the 
State supported institutions located in Athens. The Psychology Depart¬ 
ments at the College of Agriculture and at the Georgia State Teachers 
College were added to that of the University. Dr. Edwards was the Direc¬ 
tor and Florene M. Young, A.B., M.A., Ph.D., and May Zeigler, A.B., 
M.A., joined his staff. This increased staff enabled the clinic to expand its 
services to the extent that in 1935 it was called upon to assist the Personnel 
and Placement Bureau, directed by Mrs. Mary Claire Bondurant, in giving 
more direct and vital help to the students both in personnel and clinical 
services. 

The Psychology Department in 1933-34, was enlarged with the reorgani¬ 
zation of the University. To meet the new growth it was necessary to expand 
the physicaL plant. From one office and classroom-laboratory in the Academic 
Building, the department was moved to the Strahan House, where it re¬ 
mained for two yeTtrs. The quarters were again too limited for needed 
growth and expansion so the Department was given Meigs Hall. In this 
building there arc two large lecture rooms, four laboratories (beginning ex¬ 
perimental, advanced experimental, psychometrics, and animal), rooms for 
seminars, consultation, individual research problems, photographic dark room, 
and individual offices for teachers, secretaries, and graduate students as well 
as quarters for the janitors in charge of the building. 

Curricular changes increased to meet the new demands. The reorganiza¬ 
tion divided the classes into divisions, 1933-35, and combined the departments 
into unit groups. Under the program Psychology I was a junior division 
course while Social, Genetic, Applied, Clinical, Abnormal, and Special 
Problems were senior division courses. Systematic, Advanced Experimental, 
and Clinical Psychology were given both as undergraduate and graduate 
courses. Psychology was offered as elective courses and was open to all stu¬ 
dents except entering Freshmen. In the unit grouping of departments, the 
Psychology Department was made a member of the Biology Science Division. 

At this time combination service courses with increased laboratory facilities 
were added. The first new laboratory service was opened for student use 
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when President S. V. Sanford, in conference with Dr n , 
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It was decided that the application of Psychology to the principles of educa¬ 
tion and such related courses should be taught in the Department of Educa¬ 
tion. Therefore, members of the staff of the Peabody School of Education 
tcaeli those accrediting courses to teachers who register at the University of 
Georgia, 

As the Faculty of the oldest chattered State University looks back over 50 
years, there arc milestones which may be counted: Growth in courses given 
and in the number of teachers employed for every decade; the struggle 
through four periods when war beat about the doors and disrupted the func¬ 
tions; the expansion from a single course to many courses and services, and 
finally the acceptance by the Biological Sciences. The small beginning in 
a past, more than 100 years ago, was of a firm and spreading rootage. This 
growth has come down to the present deep and rich and strong and carries 
no hint cither of decadence or of termination. From the side of Moral Phil¬ 
osophy in the family of Metaphysics to a helpful service in the cause of Edu¬ 
cation, Psychology has come in this University to build its own habitation, 
to write its name upon the records, to extend its service to fellow depart¬ 
ments, and to institute its own research contributions for the increased 
knowledge of mankind. 

The teachers of Psychology in the past years appear to have been chosen 
for their scholarship and building ability. The policy today is not different. 
It is one with all of the departments in the College of Liberal Arts and Sci¬ 
ences. Emphasis is placed upon abilities basic for University functions as 
set forth in the charter: "Et docere et rerum exquirere causas” which inter¬ 
preted in the language of 1948 is: To teach, to write, to pursue research. 
Verily it was so for Psychology in the beginning; it is now, and hopes are 
brave that it ever shall be. 

Department of Psychology 
University of Georgia 
Athens, Georgia 
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A STUDY OF HUMAN LOVE RELATIONSHIPS* 

The Diagnostic Center, Menlo Park, Ne-w Jersey 


Albert Ellis 


The present paper is the fourth of a series reporting several “pilot studies” 
on love and family attitudes and behavior (1, 2, 3). It deals with a ques¬ 
tionnaire study of 500 college girls in 19 widely scattered American colleges. 
I he questionnaire was administered anonymously to the subjects by their in¬ 
structors, who encouraged the girls to take them home, to J)e filled out at 
their leisure. The schedules were then to be mailed directly to the author, 
with whom the subjects had no contact or acquaintance. About 80 per cent 
of the questionnaires distributed were actually filled in and returned to the 
author. 

A. Background Data on the Subjects 

The subjects of this study were between 18 and 29 years of age, the 
median subject being 20. They were almost equally distributed among the 
our years of college. All were white and all were American citizens. Sixty- 
nine per cent were Protestant; 20 per cent were Catholic; and 11 per cent 
were Jewish. Seventy-three per cent had parents who were both born in the 
United States; 27 per cent had one or.both parents who were foreign born. 
Sixty-eight per cent of the girls were single, 29 per cent were engaged, and 3 
per cent were married. 

The median girl studied graduated from grade school at the age of 13. 
Her father and mother both were high school graduates. Her family’s 
yearly income was $+,000 a year. Her family possessed both a car and a 
telephone. 

Forty-three per cent of the girls had permanent residences in the East, 10 
per cent in the South, 22 per cent in the Midwest, and 25 per cent in the 
West. Eighty-two per cent of the girls attended a public grade school, 7 per 
cent attended a private school, and 11 per cent attended a parochial school. 
Ninety-two per cent of the subjects attended a coeducational high school, and 
eight per cent attended an all-girl high school. Ninety-one per cent attended 
a coeducational college.; and nine per cent attended an all-girl college. Thirty- 
one per cent of the subjects were raised in communties of less than 5,000 in- 

*Received in the Editorial Office on December 18, 1948, 
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habitants; 46 per cent were raised in fairly sizeable cities; and 23 per cent 
were raised in very large cities* 

Seventy-six per cent of the girls came from homes where their parents were 
still Living together; 12 per cent came from homes broken by divorce or sep¬ 
aration and 12 per cent from homes broken by the death of one or more 
parents. Forty-eight per cent of the subjects had no brothers, 38 per Cent 
had one brother, 14 per cent had two or more brothers. Forty-two per 
cent had no sisters, 34 per cent had one sister, and 24 per cent had two 
or more sisters. Forty-four per cent of the girls stated that they attended 
church regularly; 37 per cent said that they attended now and then; and 18 
per cent said that they never attended. 

In general, the background data given by the respondents showed that 
they seem to have made a sincere attempt to answer the questions frankly 
and honestly; and that they seem to have been fairly representative of Ameri¬ 
can college girls, though not of all American girls. 

B. The Findings 

Part I of the questionnaire which was given to the 500 subjects of this 
study consisted of 18 factual questions on their past and present love histories. 
These were uncategorized questions, with blank spaces left for the subjects 
to fill in the proper answer. Tims, the first question was: “The very first 

time I became infatuated with a man or boy was when 1 was.years old." 

The final question was: “Not counting my close relatives, I am now very 
fond of. women or girls." 

The subjects' responses to Part I of the questionnaire are listed and dis¬ 
cussed below. 

1. Age at First Infatuation or Love Attachjnent 

The median girl in this study first became infatuated with a male when 
she was 12 years old and first fell in love when she was 17 years old. The 
complete distributions of the girls’ infatuations and loves are shown in 
Table 1. 

Several points may be noted from an examination of the data in Table 1: 
(a) While infatuations were frequent during prepuberal years, love attach¬ 
ments surged remarkably just after the onset of normal puberty. (/;) The 
peak for infatuations occurred during the 11th and 12th years; while chat 
for love attachments occurred during the 17th and 18th years, (c) An addi¬ 
tional check showed that all the subjects, at the time of responding, had ex¬ 
perienced at least one infatuation or love attachment for a male; although. 
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Percentage of Five 

TABLE 1 

: Hundred College Girls First Becoming Infatuated and 
Falling in Love at Stipulated Ages 


Percentage of subjects 

Percentage of subjects 

Age 

first becoming infatuated 

first falling in love 

4-6 

6 

1 

7-8 

10 

2 

9-10 

2+ 

2 

11-12 

16 

2 

13-14 

15 

14 

15-16 

11 

19 

17-18 

8 

25 

19 or over 

2 

21 

Never 

8 

14 

Total 

100 

100 

as indicated in Table 1, eight per cent of those having a love attachment 

admitted having no 

infatuations, while 14 per cent of those having infatua- 

tions admitted having no love attachments. 


2. Number of Early Infatuations and. Loves 

The median girl studied stated that she had one 

: infatuation and no love 

attachments before 

her 12th year. The distributions of the subjects’ early 

infatuations and loves are shown in Table 2. 



TABLE 2 


Percentage of Five 

Hundred College Girls Having 

a Stipulated Number of 

Infatuations and Loves before the Age of Twelve 

Number of 

Percentage 

Percentage of 

infatuations 

of subjects 

subjects baying 

or loves 

having infatuations 

love attachments 

0 

43 

89 

1-2 

26 

6 

3-4 

15 

2 

5-6 

8 

1 

7 or more 

8 

2 

Total 

100 

100 


There is a slight discrepancy between the facts shown in Table 2 and 
those shown in Table 1. According to Table 2, 57 per cent of the girls had 
at least one infatuation and 11 per cent at least one love attachment before 
the age of 12; while, according to Table 1, 56 per cent of the girls had in- 
fatuations and 7 per cent had love attachments before the age of 13. Appar¬ 
ently, asking a subject how many infatuations or loves she had at a certain 
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time mnde her more apt to recall them than aslant; her if she had any. Kinsey, 
Pomeroy, and Martin (5) make a similar observation. 

In other respects, both sets of distributions indicate that the subjects had 
a greater propensity for becoming infatuated than for falling in love during 
their prepuberal years. 

3. Number of Infatuations and Loves Between Twelve and Eighteen 

The median girl studied became infatuated five different times between her 
12th and 18th years, but only fell in love once during this period. The dis¬ 
tributions of the adolescent girls’ infatuations and loves arc shown in Table 3. 


TABLE 3 

Percentage of Five Hundred College Girls Having a Stipulated Number of 
Infatuations and Loves between the Ages of Twelve and Eighteen 


Number of 
infatuations 
or loves 

Percentage 
of subjects 
having infatuations 

Percentage of 
subjects having 
love attachments 

0 

16 

31 

1-2 

14 

47 

3-4 

20 

10 

5-6 

23 

5 

7 or more 

27 

7 

Total 

100 

100 


Examination of the data in Table 3 again shows that the girls had many 
more infatuations than love attachments. However, it appears that a con¬ 
siderable minority of the girls, in addition to having multiple infatuations 
during their adolescence, also were rather promiscuous in their love attach¬ 
ments. Thus, some 22 per cent of the. subjects admitted being in love three 
01 more times between their 12th and 18th years. 

4. Number of Infatuations and Loves After Eighteen 
The median subject of this study, although only 20 at the time of respond¬ 
ing to the questionnaire, admitted having one infatuation and one love attach¬ 
ment since her 18th year (in addition to those already recorded for the 
earlier periods of her life). The distributions of the girls' adult loves and 
infatuations are shown in Table 4. 

The significant fact to be noted from analysis of Table 4 is that although 
more of the girls apparently fell in love than became infatuated with males 
-after their 18th year, those who fell in love in their adult years tended to du 
so only once or twice, while those who became infatuated after 18 tended to 
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TABLE 4 

Percentage of Five Hundred College Girls Having a Stipulated Number of 
Infatuations and Loves Since the Age of Eighteen 


Number of 
infatuations 
or loves 

Percentage 
of subjects 
having infatuations 

Percentage of 
subjects having 
love attachments 

0 

34 

27 

1-2 

26 

58 

3-4 

17 

10 

5-6 

12 

4 

7 or more 

11 

1 

Total 

100 

100 


do so three or more times. It may also be noted that, since 40 per cent of 
the subjects admitted three or more infatuations and 15 per cent of the very 
same girls admitted three or more loves since their 18th year, considerable 
amative promiscuity seems in evidence in their affectional histories. 

5. Time Elapsed Between Consecutive Infatuations and Loves 

The median girl studied took about four weeks to become infatuated again 
with a male after one of her infatuations had ended; and took about 16 weeks 
to fall in love again after one of her love attachments had ended. The com¬ 
plete distributions showing the time elapsed between consecutive infatuations 
and loves are shown in Table 5. 

According to the data of Table 5, the girls were apparently able to become 
infatuated with a male shortly after their last infatuation had ended; but 
—if their stories are to be believed—they took considerably longer to fall in 
love again after one of their love attachments had ended. 

TABLE 5 

Percentage of Five Hundred College Girls Taking a Stipulated Amount of 
Time to become Infatuated or Fall in Love again after 
One Attachment Had Ended 


Number of weeks 
subject usually 
took to become 
infatuated or 
fall in love again 

Percentage 
of subjects who 
became infatuated 
again after one 
infatuation ended 

Percentage of 
subjects who 
fell in love again 
after one love ended 

Immediately 

6 

0 

1-4 

38 

13 

5-8 

19 

9 

9-26 

16 

25 

27 or more 

7 

18 

Indefinite answer 

14 

35 

Total 

100 

100 
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6. Number of Simultaneous Infatuations and Loves 

The median subject of tins study said that on one occasion she was in¬ 
fatuated with two males at the same time; but that she never was in love 
with two males simultaneously. The distributions of the Kiris' simultaneous 
loves and infatuations are shown in Table 6- 
TABLE 6 

Percentage of Five Hundred College Girls Having a Stipulated Number of 
Simultaneous Infatuations and Loves at Some Time During Their Lives 


Number of times 
infatuated 
or in love 
with two males 
simultaneously 

Percentage 
of subjects 
infatuated with two 
males simultaneously 

Percentage 
of subjects 
in love with two 
males simultaneously 

0 

42 

75 

1-2 

3+ 

21 

3-+ 

19 

+ 

5 or more 

5 

0 

Total 

100 

100 


The data in Table 6 indicate that 58 per cent of the girls admitted being 
infatuated at least once in their lives with two men at a time; while 25 per 
cent admitted being in love at least once in their lives with two men at a 
time. When it is realized that the girls admitting the simultaneous infatu¬ 
ations and loves were the same 500 subjects of the study; that they were only 
about 20 years old at the time of answering the questionnaire; and that their 
admissions of plural attachments may probably be taken as a minimal esti¬ 
mate of the true occurrence of these attachments among them, it is clear 
that the existence of simultaneous and/or love at some time during their lives 
tended to be the rule rather than the exception with the subjects studied. 

7. Duration of Infatuations and Loves 

The median girl studied reported that after she became infatuated with a 
male she usually remained infatuated with him for about six weeks; and that 
after she fell in love with a male she usually remained in love with him for 
about 36 weeks. The distribution of the subjects, responses in regard to the 
duration of their infatuations and loves is shown in Table 7. 

If the responses tabulated in Table 7 mirror the true length of the sub¬ 
jects’ infatuations and loves, it is obvious that the girls remained in love 
decidedly longer than they remained infatuated With a male. However, since 
only 3 per cent of the girls would definitely state that their infatuations 
usually lasted for more than a year, and only 24 per cent would definitely 
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TABLE 7 

Percentage of Five Hundred College Girls Remaining Infatuated or in Love With 
a Male for a Stipulated Number of Weeks 


Number of 
weeks subject 
usually remained 
infatuated or in 
love with a male 

Percentage 
of subjects 
remaining 
infatuated 

Percentage 
of subjects 
remaining 
in love 

1-4 

29 

5 

5-3 

20 

5 

9-2 6 

21 

14 

27-52 

4 

19 

53 or more 

3 

24 

Indefinite answer 

23 

33 

Total 

100 

100 

state that their loves usually lasted for more than 

a year, it appears that the 

subjects as a whole hardly displayed any considerable degree of amative fidelity. 

8. Current Infatuations and Loves 

The median girl, at the time of answering the questionnaire, reported that 

she was infatuated with no males and in love with 

. one. The distributions of 

the girls’ current infatuations and loves are shown 

in Table 8. 


TABLE 8 


Percentage of Five Hundred College Girls Currently Infatuated or in Love 

with a 

. Stipulated Number of 

Males 

Number of 



males subjects 



were infatu- 



ated or in love 

Percentage 

Percentage 

with at the time 

of subjects 

of subjects 

of responding to 

infatuated 

in love 

the questionnaire 

with a male 

with a male 

0 

69 

29 

1 

14 

65 

2-3 

13 

6 

+ or more 

4 

0 

Total 

100 

100 


From Table 8 it can be seen that although 71 per cent of tlie girls re¬ 
ported that they were in love at the time of answering the questionnaire, as 
against only 31 per cent reporting infatuations, only 6 per cent admitted 
current simultaneous loves, while 17 per cent admitted current simultaneous 
infatuations. 
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9. Number of Close Friendships 

The median girl in this study said that she was, at the time of answering 
the questionnaire, very fond of four male friends and six female friends. The 
distributions of the subjects’ close friendships is shown in Table 9. 

TABLE 9 

Percentage op Five Hundred College Girls Reporting Close Friendships 
with A Stipulated Numder of Males and Females 


Number of male 
or female friends 
subjects were very 
fond of at time 
of responding to 
the questionnaire 

Percentage 
of subjects 
very fond of 
male friends 

Percentage 
of subjects 
very fond uf 
female friends 

0 

10 . 

3 

1-2 

16 

9 

3-4 

3+ 

21 

5-tf 

13 

19 

7 or more 

27 

48 

Total 

100 

101) 


According to the responses listed in Table 9 the subjects reported de¬ 
cidedly more close attachments to female than to male friends. Tills seems 
quite in accord with common observation. 

C. Discussion 

The major fact revealed by the foregoing findings is that the girls studied 
reported several differences between their infatuations and their love attach¬ 
ments. If their responses are considered to be true representations of their 
amative behavior, it would appear that (d) they tended to become infatuated 
earlier than they tended to fall in love; (i) they had more prepuberal in¬ 
fatuations than loves; (c) they had more adolescent infatuations than loves; 
(if) they had fewer single but more plural infatuations than loves from their 
18th year onward; ( e ) they more quickly became re-infatuated than re-loving 
after a given involvement had ended; (/) they had more simultaneous infatu¬ 
ations than love attachments; ( g ) their infatuations were shorter than their 
loves; and (h) at the time of answering the questionnaire, they had more 
single laves than infatuations but more simultaneous infatuations than loves. 

These findings consistently show that the subjects' reported infatuations 
were, in their preadolescent and adolescent years, briefer, lighter, and more 
promiscuous than their reported loves. In their more adult years, they tended 
to have fewer infatuations than loves; but those who did have infatuations 
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experienced them on a more promiscuous basis than those having love at¬ 
tachments. 

It is tempting to conclude from these findings that infatuations may be 
defined as amative involvements which, compared to love attachments, are 
relatively brief, light, and varietist. It must be remembered, however, that 
our society is one whose conventions and teachings encourage prolonged, in¬ 
tense, and monogamous loves (since these, presumably, may lead to more 
stable marriages) and whose mores discourage and disparage light, promiscu¬ 
ous love relations. Consequently, the subjects of this study may have, in a 
self-defensive or ego-protecting manner, unconsciously (or even consciously) 
thought of their lighter and briefer loves as infatuations , while reserving the 
term love for their stronger and more lasting involvements. 

Some evidence to this effect may be seen in the tendency of the respondents 
to report that the majority of their most recent emotional involvements were 
loves rather than infatuations . It is to be wondered what percentage of these 
same contemporary loves would, several years hence, when they might have 
been replaced by subsequent amative attachments, then be viewed as infatu¬ 
ations, In other words, one interpretation of the observed data might be that 
girls in our society tend to view their past loves as infatuations and their 
present infatuations as loves. The differentiation between the two terms may' 
be largely a relative one, whose base continually changes. 

One conclusion which, no matter how the terms infatuation and love are 
differentiated, is clearly derivable from the observed data is that distinctly 
monogamous amative attachments were the exception rather than the rule 
among the group studied. Of the 500 subjects of the investigation, 7 per cent 
reported two or more loves before the age of 12; 34- per cent had plural loves 
between the ages of 12 and 18; and 32 per cent reported more than one love 
after the age of 18. In addition, 25 per cent of the girls reported simul¬ 
taneous loves at least once during their lives and 6 per cent said they were in 
love with two or more males simultaneously at the time of answering the ques¬ 
tionnaire. As for consecutive and simultaneous infatuations, the figures were 
in all cases considerably higher than those for consecutive and simultaneous 
loves. 

When it is remembered that these are probably minimal figures, and that 
they are obtained from girls who were still very young at the time of respond¬ 
ing, and many of whom presumably will have additional infatuations and 
loves as they grow older, it can readily be seen that the monogamic ideal of 
a girl's falling in love and remaining in love with one man during her entire 
lifetime is being scouted by the vast majority of these subjects. Even the 
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monogynous ideal of love—namely, that a person should become amorously 
attached to members of the other sex on a one-at-a-time (instead of the 
strictly monogamous oncc-for-a-lifetime) basis—is by no means being rigidly 
adhered to by the subjects, since a sizeable minority admitted having simul¬ 
taneous attachments at some time during their lives. 

It may be noted that the facts of the present study are in agreement with 
the findings of Hamilton (4) who, interviewing a group of 100 adult males 
and 100 adult females found that his subjects reported having about seven 
love affairs apiece up to the time of being interviewed. 

Since the present (1947-8) questionnaire investigation of college girls 
substantially agrees with Hamilton’s (1927-8) interview study in revealing 
considerable amative varietism on the part of female subjects, it is to be 
questioned whether societal teachings which emphasize the desirability of 
monogamic, or even monogynic, love involvements abet the mental well¬ 
being of the majority, or at least a sizeable minority, of humans who seem 
unable to conform to this pattern of living and loving. For when a girl 
has been taught—«at home, in school, in Sunday School, and through bonk, 
radio, and motion picture appeals—that she is supposed to have few or no 
infatuations and only one real, lifetime-lasting love; and when this same girl 
finds that, before she has even graduated from college, she already has had 
several infatuations and/or loves, it is to be doubted that she will experience 
her successive, and especially her possible simultaneous, amative involvements 
without decided (conscious or unconscious) feelings of anxiety, guilt, and 
self-depreciation. The wisdom of society’s teaching this girl that she should 
follow a pattern of amativeness which, as indicated by the data of this and 
Hamilton’s studies, it seems most likely that she will not in fact follow, is 
definitely to be questioned. 

D. Summary 

Five hundred college girls, who apparently constituted an adequate cross- 
sectional sample of American college subjects, were given a questionnaire on 
their love and family attitudes and behavior. An analysis of their responses 
to Part I of this questionnaire reveals that the girls reported becoming in¬ 
fatuated on a briefer, less intense, and more varictist basis than they reported 
falling in love. In regard to both their infatuations and their love attach¬ 
ments, the subjects admitted a considerable number of consecutive and simul¬ 
taneous involvements which belie some of the monogamous and monogynous 
amative teachings of our society. Twenty-five per cent of the girls, for ex¬ 
ample, admitted being simultaneously in love with two or more males at 
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least once in their lives; and 58 per cent of the very same girls admitted 
at least one simultaneous infatuation. In view of this observed high degree 
of amative varietism, the wisdom, from a mental hygiene standpoint, of 
society s insisting on monogamic love standards for all persons is questioned. 
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AN EXPERIMENTAL STUDY OF EASEL PAINTING AS A 
PROJECTIVE TECHNIQUE WITH NURSERY 
SCHOOL CHILDREN*i 


Department of Educational Psychology, University of Texas 


Ruth S. Windsor 


A. The Problem and Procedure 

The study here described is confined to an investigation of easel painting 
as a projective technique for use with nursery school children. The pur¬ 
pose was to discover what behavior traits were reflected in the easel painting 
products. Alschuler and Hattwick’s experiment has been used as a basis 
for the painting analyses. In their experiment, 149 children from eight 
nursery schools were studied for one year. Twenty-one of these children 
were studied a second year. The children included all social classes; one 
group was Czechoslovakian, another, Negro, the remainder, white Ameri¬ 
can. The ages of the children varied from two-and-one-balf to five-and- 
one-half years old, predominately 3% to Very complete daily records 

were kept on each child and the final analyses were based on all the informa¬ 
tion gathered about each child, not just the easel products. The record 
sheets used in the present experiment have been adapted from some of 
Alschuler and Hattwick’s (1). In the final results of Alschuler and Hatt¬ 
wick’s experiment, almost 50 different painting “styles” were found which 
definitely indicated traits of their producers. Alschuler and Hattwick found 
that the mental age, health, background, and personality of the child was 
quite plainly painted on the easel. A brief summary of some of their con¬ 
clusions is given in Table. 1. 

After a thorough study of Alschuler and Hattwick’s experiment, the pres¬ 
ent experiment was conducted as follows: For approximately four months 21 
children were observed two mornings a week in their nursery school environ¬ 
ment. The nursery school was divided into two age groups—each supervised 
by capable teachers. At the conclusion of the observation period the total group 
was composed of five children under the age of three, 10 children between 
three and four, and six children between four and five. At all times in this 
discussion, the children will be referred to by fictitious names. 

^Received in the Editorial Office on December 28, 1948. 

Condensation of a master’s thesis, University of Texas, 1948. 
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Style of painting used 


Emphasis on red 

Emphasis on blue 
Emphasis on yellow 
Emphasis on green 

Overlaying colors 
Vertical strokes 
Wet strokes 
Indiscriminate mixing 
Circular strokes 
All directional 
Short strokes 
Clean products 
Dirty products 
Isolated masses of color 
Scattered strokes 

Centered products 
Major interest in painting 
Minor interest in painting 


TABLE 1 


General personality indicated 

Emotional and personal reaction accompanying 
good adjustment 

Controlled reactions—cither repressed or adaptable 
Dependent, infantile development 
Controlled reactions—sometimes repressed but 
more often adaptable 

Dependent, passive, self-centcred behavior 
Assertive and outgoing 

Either controlled behavior or immature behavior 
Immaturity 

Dependence on others 
Outgoing but lack of control 
Impulsive, emotional, well-adapted behavior 
Controlled, assertive, and adaptive 
Social immaturity 

Withdrawing, emotionally dependent behavior 
Less mature and controlled behavior but more 
assertion and tenseness 
Self-directed, emotional behavior 
Repressed and emotional 
Realistic, socially adaptable behavior 


Two double easels (back to back) were used and were available at all 
times. A choice of from two to four of the following colors was made spon¬ 
taneously by each child: red, blue, yellow, or green. A brush was pro¬ 
vided for each color and the only instructions given were relative to using 
each brush only with its own color. A supply of paper was clipped on the 
easel before the children arrived at school. Each sheet was approximately 
16 x 22 . Each child had a smack in his locker and was assisted by the 
teacher in putting it on before painting. In the case of a new or shy child, 
this rule was not rigidly enforced for fear it might have discouraged the 
child from participating. 

Since the investigator was the only visitor present and was relatively 
inconspicuous, it was possible to take notes during each period. From this 
observation the obvious characteristics of each child were recorded. Anec¬ 
dotes were also recorded when particularly illustrative of each child’s 
general personality. In addition to this observation, all of each child's easel 
painting, finger painting, and pasting products were collected. (Exception: 
children who wished to were permitted to take their products home.) 

Several conferences were held with the teachers during which much 
valuable additional information on each child was recorded. The teachers 
visited each child's home and arc responsible for die information concerning 
the child's family background. Forms filled out by the parents when enter- 
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ing the child in the school were also made available. These forms included 
such items as the name, age, education, and occupation of the parents; the 
name, age, birthday, birthplace, and medical history of the child; a brief 
statement of any of the child’s specific problems; and information concerning 
the child’s frequent playmates. In addition to the above, both teachers dis¬ 
cussed each child’s reactions to various creative mediums—painting, pasting, 
clay, cutting, dramatic play, and the doll corner. 

Lastly, the child's play experiences at home and data on his outward per¬ 
sonal characteristics—social, verbal, background, interests, abilities, work 
habits, and reactions to products—were checked on forms filled by the 
teachers. 

After a thorough study of all the information collected, a summary of 
each child’s characteristics was checked on a special form. Following that, 
all of the creative products of the child were summarized on three separate 
forms. The analysis then proceeded and was recorded with the individual 
case studies. 

Of course no child could paint indications of all of his personal char¬ 
acteristics on the easel. The problem was to discover exactly which traits 
did appear most frequently. This was accomplished by the following pro¬ 
cedure. All of the children who painted in any one specific style—for ex¬ 
ample, placed one color over another (overlaid)—were considered as a 
group. The form on which a summary of each child’s personal charac¬ 
teristics had been checked by the nursery school teachers was used as a basis 
for the analysis. All of these summarizing forms for the children within 
one style group (e.g., overlay) were compared to discover which traits these 
children appeared to have in common. All of the traits shown by 80 per 
cent of the group are included in the final results. For example, in the 
first summary the six children who overlaid colors comprised a group who, 
according to their teachers, had four personality traits in common. Since 
these children also used the same painting style—overlaying of colors—it seems 
logical to suppose that the one indicates the other. Consideration had to 
be given the remainder of the children in the school, however. The children 
in the overlay group might well be very cooperative in routines, but if several 
children who did not overlay were also cooperative, then it could not be 
said that overlaying colors was a definite indication of a cooperative atti¬ 
tude. Therefore, the style group had to be compared to the total group of 
children in the school. After subjecting these figures to statistical analysis, 
it was discovered that there were 80 chances in 100 that a child who over¬ 
laid colors would be more cooperative in routines than a child who did not 
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overlay colors. Only those characteristics which were indicated valid by 
at least 75 chances in 100 are included ill the discussion. A detailed sum¬ 
mary of the findings on each painting style follows. Each trait fallowed 
by an asterisk was indicated in Alschuler and Iiattwick's experiment as valid 
in the same style group. 


B. Results 

1, Overlay: Painting One Color Over Another 

Children who overlaid colors tended to be socially immature. The six 
children who used this style were more cooperative in such nursery school 
routines as dressing, drinking fruit juice, etc.,* than the average cooperative- 
ness in the total group. The children who overlaid were also much more 
dependent emotionally, had no special friends,* and imitated the actions of 
others* instead of initiating their own actions. 

2. Verticals : Painting Products Which Showed a Predominance of Vertical 

Strokes 

The lively, aggressive child who feels pride in Iris products and protects 
them from interference tends to stress vertical strokes in Ids paintings. He 
is easily distracted. He appears to have little plan for play and only acci¬ 
dentally begins his various projects. His activities seem “hit-or-miss”; yet 
he has a definite feeling of ownership concerning his products,* 

3. Wet Strokes ; Thick Products With Many Drippings Obviously Done 

With a Full Paint Brush 

The well-adjusted child tends to use a full paint brush in Ids work. 
Because of this, many drips of paint fall and the product becomes successively 
thicker as paint is “poured” on it. All 10 of the traits held in common by 
the children who painted with wet strokes fit the well-adjusted pattern. These 
children were self-sufficient and cooperative in the nursery school routines 
of dressing, fruit juice drinking, etc* They were affectionate* arid sym¬ 
pathetic* and as aware of people as of materials. Guests in the nursery 
school were always noticed by these children. There arc 98 chances in 100 
that the child who paints with wet strokes will be absorbed in his activities.* 
He actively seeks play opportunities and materials* and is orderly* and care¬ 
ful* with his products. He has the pride of ownership and resists changes 
by others. 
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4. Indiscriminate Mixing : Products on Which Colors Were Blended With 
No Apparent Plan or Purpose 

Deliberate mixing of colors to achieve a previously-planned result is very 
seldom done by nursery school children- The more common style is for one 
color to accidentally cover or blend with another. The child chooses his 
color, paints a few strokes, exchanges his brush for another color, then 
happens to mix the second color with the first in one or more places. There 
is no evidence of a deliberate plan to overlay one color with another, nor is 
there an intermingling of colors such as occurs on the borders of two adjoin¬ 
ing forms. The child who mixes colors either does not object to the final 
result or lacks the control necessary to prevent it. 

In general, indiscriminate mixing was done mainly by children who found 
social adjustment difficult. A preference for emotional activities indicates 
a child who feels insecure and lives in his own thoughts. He lacks the 
technique for entering into the group play. He watches others* and is 
easily distracted. His attention span is short and although he actively seeks 
something with which to occupy his time,* his attack on each new material 
is random and accidental. 

Of the seven children who mixed colors, Rex was a little gentleman 
unable to defend himself; Kay’s teasing was sometimes resented; Chester 
was over-excitable and over-aggressive; Bert was exceedingly immature and 
shy; Stanley was almost completely unable to fit into the group until after 
several months of adjustment; Neal was never wholly accepted by the group; 
and May was dependent on adults for almost constant attention, although 
her over-all pattern was of a fairly good adjustment. 

5. All Directional’. Products in Which Strokes Were Placed in Every 
Direction 

Two types of children painted strokes going in every direction. Sam, 
Chris, and Molly comprised a group whose tj^pical behavior was less mature 
than was to be expected of a well-adjusted child of that age. Both Chris 
and Molly did overlay work also—a further indication of their social 
immaturity. 

The remainder of the all-directional group showed some difficulties with 
social adjustment. All four of them, Kay, Neal, May, and Chester, also 
did indiscriminate mixing. Reference to the summary of characteristics illus¬ 
trated by mixing shows that adjustment difficulties were definitely present in 
each of these children. Kay’s teasing was resented, Chester was over- 
aggressive, May was dependent on adults for constant attention, and 1 Neal 
was never wholly accepted by the group. 
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The traits indicated by all-directional painting which seem to particularly 
apply to the least mature children are: cooperative in routines, affectionate,* 
sympathetic,* and short attention span.* The less well-adjusted children 
may be expected to have inconsistencies in the home,® negative and/or 
aggressive outbursts,* an awareness of people as well as of materials* a 
desire for adult attention,* and a determined will. 

Various of these traits could apply to cither the immature or the less 
well-adjusted child. From observation Chester, who had adjustment prob¬ 
lems, seemed to be very affectionate but lacked the ability to show it in 
acceptable ways. He hugged children so hard that they were knocked over! 

6. Short Strokes: Products in Which Short Rather Than Proportionate or 
Long Strokes Predominated 

Children who emphasized short strokes tended to be more aware of adults 
than the other children in the school. They had good relations with adults 
and were affectionate and friendly with them. They actively sought play 
materials—a practice which can be depended on to win adult approval. 
The children who painted short strokes were the ones who noticed visitors 
and who talked most to the teacher. With one exception the. nine children 
in this group held the position of either the only child or the oldest child in 
the family. Experience indicates that both the only child and the oldes 
child have more reason to be interested in adults. 

7. Dirty Products: ]\lessy } Sputtered Products 

The two traits illustrated by dirty products are practically always found 
together in a child’s personality. The child who attacks his work at random 
with no specific plan tends to change rapidly from one thing to another. 
This short attention span and random attack are typical of many young 
children. 

8. Scattered: Products in Which Strokes Were Scattered at Intervals All 
Over the Page 

Of the 11 children who painted with scattered strokes, 10 had or had 
previously had adjustment problems. In almost every case the child was 
trying to solve his problem and was becoming better adjusted. Neal with¬ 
drew from nursery school before he was accepted by the group so he had 
no further opportunity to learn acceptable behavior. Rex progressed from 
being a perfect little gentleman unable to defend himself to a spirited, active 
boy quite able to protect his rights. Stanley, at first rejected by the group, 
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later became a willing follower and even occasionally a leader. Hal was 
over-aggressive and unable to express his affectionate nature, but was be¬ 
ginning to notice new techniques and eventually had special friends. James 
early lacked confidence and ideas, but later learned to be more self-sufficient 
and self-confident and became a full member of the group. May required 
much adult attention, but occasionally seemed quite happy without it, indi¬ 
cating a possibility of a decreased need. Kitty was quite shy on entering 
the nursery school, but became much more out-going as her adjustment 
proceeded. Molly’s attendance at nursery school was so irregular that there 
was no real opportunity for her to advance. Chester was over-aggressive, 
inclined to be excitable, and frequently unable to show affection in acceptable 
ways. By the end of the term he was much calmer and much better adjusted. 
Chris was inclined to play alone and had a very determined will, but was 
beginning to show more interest in the activities of other children. Ellen 
apparently had no adjustment problems, although she painted scattered 
strokes. 

The following traits are shown by children who produced scattered 
products: good relation with adults, cooperative with one or more children, 
initiates contacts, affectionate* friendly with adults, distractible * short at¬ 
tention span,* random attack toward work,* and emotionally upset at inter¬ 
ference. 


9. Circular Strokes: Products in Which Circles or Circular Strokes 
Predominated 

Children who painted with circular rather than vertical, horizontal, or 
angular strokes were inclined to be friendly with adults.* They were easily 
distracted and had a short attention span with a random attack toward 
work. They actively sought materials and opportunities for play. All of 
these traits are commonly found together in nursery school children. 

10. Centered : Products in Which the Main Portion of the Paint Was 
Centered on the Page 

Children who did centered work showed an interest in stories and books* 
and an independence or unawareness of adults. Sixteen out of the 21 
children in the whole group painted centered products. Since both mature, 
immature, adjusted, and unadjusted children are in this group, and only 
two traits are strongly indicated, a generalization of the specific type of 
personality which does centered work is difficult. 
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11. Two Case Studies 

Of the 21 children included in this experiment, two cases have been 
selected to illustrate the amount and type of information which was collected 
on each child. The inclusion of these brief biographical summaries also 
tends to clarify the results. 

a. Chris. Age during observation: 2-3 to 2-7 . Chris was a very short, 
chubby little boy who had heen adopted as a baby. His foster sister, about 
two years older, had also been adopted. Their foster-father was a partner 
in a successful business and the family income was apparently high. At 
home Chris shared a bedroom and a toy room with his sister. Large equip¬ 
ment was plentiful but much of the indoor materials were too advanced 
or otherwise inadequate. Practically no stories or books were in evidence 
and the children seemed to have no interest in them. The children were 
left in the care of “sitters 1 ’ several nights a week. Verbal emphasis in the 
home was on very high morals. Church was a dominating family interest, 
The parents engaged in many social activities in the church and also in public 
recreation centers. Very high standards were held for the children in some 
matters. For example, they were expected to be very generous, courteous, 
and kind. In other respects less strictness of standards was observed. For 
example, the parents did not expect the children to assist in dressing them¬ 
selves. Chris’ father seemed especially fond of him. Both parents were 
very interested in and attached to the children. 

At nursery school Chris was adaptable and popular, though lie had no 
special friends. He was quite immature and sought considerable attention. 
He played alone most of the time but could initiate contacts and was either 
aggressive or affectionate with other children. He was friendly with and 
dependent on adults. Chris’ attention-span was short and his choice of 
materials accidental. He had little interest in his products and cither 
accepted changes in them or was emotionally upset at interference—-according 
to his mood. Chris was inclined to have emotional outbursts and negative- 
aggressiye periods. He was easily and quickly angered by inanimate objects. 
A typical situation showed Chris sitting on the big tricycle howling loudly 
because his feet wouldn’t reach the pedals while the smaller tricycle stood 
idle beside him. 

Chris seemed to enjoy all he did with creative materials but had few 
interests. He pounded crayons and clay and mixed finger paints with 
obvious pleasure. In the doll corner he occasionally entered a tea-party game. 
With blocks, he either made simple objects or threw the blocks about the 
room. His favorite indoor occupation seemed to be working puzzles and 
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looking at books, neither of which he had at home. He obviously enjoyed 
active outdoor play more than indoor activities, however. 

Chris had an average interest in the easel and produced messy products 
with scattered, all-directional, and overlay work predominating. His strokes 
were frequently short and he somewhat favored red as a color. In general 
his products were typical for his stage of development. Scattered, all- 
directional, and overlay are the predominating styles used by the very young, 
socially immature child. Red is an emotional color much preferred by many 
children. If Chris had painted immediately after the tricycle episode above 
he would probably have used red paint to portray his disturbance. 

b. CleoAge during observation: 3-7 to 3-11. Cleo was a quiet, attrac¬ 
tive little girl who appeared to play perfectly happily in her own company. 
Her parents were well-educated and her father held a high professional 
position. Cleo had one sister two years her senior. She shared a bedroom 
and a playroom with her sister. Her play equipment was excellent in both 
quantity and quality. Playmates at home included the sister and a boy 
nearer the sister s age. Cleo was usually given a minor role in their play. 

, ^ er sister had Previously been the playmate of an older brother not 
living now. The parents and sister both showed indications of continuing 
emotional stress over the boy's death. Several of the parents’ actions seemed 
to point to some partiality toward Cleo. Family relations on the whole 
were good, however. The children seemed very fond of their father. Both 
parents were interested and understanding, and Cleo was given a good 
opportunity to develop her possibilities. 

At nursery school the two most obvious points of observation concerning 
Cleo were these: she played almost always alone; she seemed very con¬ 
tented. Cleo was adaptable and very self-sufficient. Her own play indi¬ 
cated that she had ideas and initiative although she seldom took a leading 
part in the group. She was dependent emotionally in a shy, quiet way, but 
usually avoided the attention of children. No . one disliked her, but she 
appeared to have no special friends. Site played alone or with one other 
child and spent much time watching others while holding a doll or other toy. 
Cleo was affectionate and friendly with children and was interested in adults 
and adult attention. She talked very little and with adults the conversation 
tended to be personal. Cleo had a long attention-span and did orderly, 
patient work in which she was absorbed. She made careful, detailed plans 
and held high standards. When interfered with she was emotionally upset 
and attacked her aggressors. 

CIco’s favorite activities at nursery school were playing in the doll cor- 
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ncr, painting at the easel, and entering into all types of outdoor play. She 
spent long periods with the dolls and sometimes used them as a vantage point 
from which to watch others. She had an average interest in clay anil linger 
paints and did recognizable crayon products which she named “lady" fre¬ 
quently. She liked pasting also. Cleo seldom entered into dramatic play 
indoors but occasionally did outdoors. She liked stories, luniks, and music. 
In rhythms she waited until all the others were through, then marched or 
jumped alone. 

Cleo spent long, absorbed periods at the easel. She frequently painted 
several pictures and took many home. She was interested in her products 
and sometimes named them. Her usual style portrayed a wet-centered mass, 
Painting with a very wet hrush is typical of the. well adjusted, socially adapt¬ 
able child. 


C. Conclusions 

In this experiment a large number of products were collected from each 
child over a period of several months. Future research might well investi¬ 
gate the validity of results obtained by analyzing a very few products painted 
over a very short period of time. Other problems which have not yet 
been solved in this field are: Do older children show the same traits by the 
same styles? At what age docs easel painting cease to he a valid personality 
index because of adult art teachings which the child lias received? What 
styles do children of different races and/or social backgrounds paint? How 
do mentally and/or physically handicapped children indicate their problems 
in their paintings? The technique is so new that research in it is almost 
unlimited. It is to he hoped that the results of this study will encourage 
the readers to initiate many new experiments of their own. 

Easel painting used as a projective technique by a trained and experienced 
teacher is a valuable source of information about the must intimate interests 
and problems of children. Any technique used by an untrained person 
can do a great deal of harm. A child who has adjustment problems needs 
an early and correct diagnosis of his problems. If the diagnosis is inadequate 
and/or incorrect, positive action toward solving the problem is cither post¬ 
poned or impossible. Easel painting does not provide a definite list of char¬ 
acteristics to fit a definite style of painting. One can never say, “He paints 
... so his characteristics are 1, 2, and 3." On the contrary! The more com¬ 
plete the information about the child’s background, experiences, interests, and 
abilities, the more valid the results obtained by any projective technique. 
And valid-results are obtained only in conjunction with such supplementary 
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information about the child. A projective technique is not an arithmetical 
process in which 2 plus 2 is always 4. Rather, a projective technique should 
be used to enable one to understand others. 
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A FINAL FOLLOW-UP STUDY OF ONE HUNDRED ADOPTED 
CHILDREN* 1 

Iowa Child JVelf are Research Station, State University of Iowa 


Marie Skodak and Harold M. Skeels 


A. Historical Background 

While there have been a substantial number of studies reporting the 
intelligence status of foster children (16, 19, 20, 21, 28, 30) repeated 
evaluations of the same children into adolescence or early adulthood have 
been rare. This report constitutes what will probably be a final chapter 
in a long range study in which the same group of adopted children have had 
intelligence tests on four occasions. Reports of the results of the first three 
examinations (24, 25, 26) provoked a great deal of discussion and many 
questions regarding the IQ and the role of heredity in determining the 
eventual status of the children. The intensity of the debates over the 
relative functions of environment and heredity has dissipated in the past 
decade as evidence from other studies has shown that modifiability of intelli¬ 
gence is not an unusual phenomenon (13, 15, 22, 23, 28). 

Aa it now appears unlikely that children in this study will be revisited, 
this report will include details and certain raw data which may be of value 
to others contemplating similar research. Many problems remain unsolved 
and an account of practical difficulties may expedite the inevitable preliminary 
steps in other studies. 

The study originally began, not as a research, but as a service project. 
This difference in orientation accounts for some of the gaps in information, 
for the techniques selected and for the general planning, which might have 
been done otherwise had the project been conceived primarily as research. 
However, there is a practical question of whether the study could have been 
accomplished at all had it been weighted down with all the scientific safe¬ 
guards which the perspective of 15 years of study might have suggested. 
Because of its simplicity and apparent inoccuousness,' the study was accepted 
by lay people, parents, and children with a minimum of explanation. 

* Accepted for publication by Robert R. Sears of the Editorial Board, and received 
in the Editorial Office on December 30, 1948. 

1 Tliis research was conducted under the auspices of the Iowa Child Welfare 
Research Station, State University of Iowa. Funds for this unit were provided 
by the Parents Institute, Inc. 
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This study was made possible when the Hoard of Control of State Institu¬ 
tions of Iowa instituted psychological services in connection with its Chil¬ 
dren's Division in 1934. The staff consisted of Harold Skeels, Director 
and Psychologist, and Marie Skodak, Assistant Psychologist. Liaison rela¬ 
tions with the Child Welfare Research Station of the State University of 
Iowa were established through the half-time appointment of Dr, Skeels with 
that institution. Through cooperative relations with the staff of the Child 
Welfare Research Station it was possible to amass a substantial body of 
reliable data on the mental status of the residents of the children's institu¬ 
tions and also to free the regular staff members of the Children's Division 
for work outside the institutions. 

One of the major extramural projects was the examination of all children 
who had been placed in foster homes and who were about to be legally 
adopted. While children of all ages were involved, by far the majority 
were younger children who had been placed as infants. The politics of 
the institution were determined by an appointed Hoard who were not se¬ 
lected for academic qualifications or experience in social work or psychology. 
At that time, neither the Board, nor the institutional staffs, nor the field 
workers who supervised the children included a single person who had 
had any formal training or who could be described as a "qualified trained 
social worker." The head of the Children's Division was a qualified person 
but was relatively powerless to institute so-called modern social work methods 
in the face of various pressures. The children Were accepted for care in 
institutions, cared for while in the institutions, and placed in free, wage, or 
adopting homes largely an tile basis of “good common sense" as well as the 
good judgment or whims of the workers as modified by prevailing pressures 
or policies. While this rather casual modus operand! produced miscarriages 
of optimum planning, these were not as numerous as might be feared. The 
general atmosphere with regard to the younger children was one of senti¬ 
mental pity rather than.punitive aggressiveness, though the latter was not 
uncommon with the older children. The pressure of physical overcrowding 
and the demand for children for adoption together with the generally un¬ 
sophisticated and homey attitude, resulted in a tendency to place children 
in foster homes at the earliest possible time. Since there were no pro¬ 
visions for boarding funds, the following alternatives were available: U) 
Wage homes, where in return for services the child received care and some 
weekly wage or allowance. These were obviously the older children who 
had usually had some preliminary training in tile institution. ( b ) Free 
homes, where the child was “treated like one of the family" without legal 
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adoption. He remained a ward of the state, could be removed at the dis¬ 
cretion of the supervisor, be returned by the family, or eventually be adopted. 
Children of all ages were so placed, but the majority were in the elementary 
school ages, (s) Adoptive homes, wherein, after a year of probationary 
residence, the child was legally adopted. During the probationary residence 
the child was visited several times by the field worker to determine the 
adequacy of the care the child received, the compatibility of the parents and 
child, and to check on the child’s development. While children of all 
ages were placed in adoptive homes, the great majority were infants and 
preschoolers and in the majority of cases legal adoption was completed with¬ 
in two years after placement. After adoption there were no more official 
relationships between the family and the institution or the Children’s 
Division. 

The extramural services of the psychologists on the one hand provided 
examination and consultation facilities for those homes where behavior prob¬ 
lems were encountered, primarily with older children, and on the other 
hand offered psychological evaluation of children about to be adopted. The 
primary purpose of this was to guard against the adoption of mentally 
retarded children as well as to offer the services of a child development 
specialist to aid in problems which the adopting parents might encounter 
or might anticipate. 

Through the cooperative arrangements with the University it was possible 
to offer a similar service during 1934-36 to the Iowa Children’s Home 
Society, a private state-wide child placing agency. This organization, with 
a better trained staff and boarding home facilities, also placed a substantial 
number of children in early infancy and arranged for the pre-adoption exam¬ 
ination as an additional service to the adopting parents. 

Another extramural service performed by the psychologists was the ex¬ 
amination of children, and occasionally the mothers of illegitimate infants, 
where there was a probability that the children would become wards of 
the state. This preliminary information facilitated the proper institutional 
assignment and subsequent planning for the children. Since the examinations 
were frequently conducted in the homes or at a nearby school, the psycholo¬ 
gists had an invaluable opportunity to see at first hand the home, neighbor¬ 
hood, and often the relatives constituting the child's early environment or 
his social-economic heritage. 

The foster homes into which the children were placed became available 
through a number of sources. The child-placing programs of the State 
Board of Control and the Iowa Children’s Home Society were well known 
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throughout the state since the majority of agency placements were made 
through them. Both organizations had travelling workers, assigned to 
certain areas whose duties included 2 {a) The supervision of children placed 
in wage, free, and adoptive homes to insure proper care, protection, education, 
and home relationships. ( b) The evaluation of homes and foster families 
for children in terms of financial resources, physical set-up, attitudes toward 
children, future demands on children, (r) The development of community 
interest in child care, adoption, and placement. 

Parents interested in adoption would write directly to the state office, 
the institution, agency, or one of the field workers. The application blanks 
contained only the minimum information regarding the type of child desired, 
the family’s financial and vocational status, and the names of at least three 
references. The field worker would then, visit the home, interview the 
applicants, evaluate the physical and emotional resources and the possible 
future demands with regard to education and vocation. References were 
contacted by mail, phone, or visit. The degree of investigation varied. 
Families who were well known or who were manifestly capable were accepted 
with less scrutiny than families in more modest circumstances or where 
there were questions regarding tile present or future adequacy of the home. 
It is not known what proportion of applicants were rejected, but in many 
cases families were dissuaded from completing an application if it seemed 
unlikely that a child would be placed with them. 

On the whole the foster families were above the average of their com¬ 
munities in economic security and educational and cultural status. They were 
highly regarded by the town’s business, professional, and religious leaders 
and usually had demonstrated a long-time interest in children through church 
or community activities. 

The placement procedure in both organizations was essentially similar. 
In the state agency after the application was accepted the family was placed 
on the watting list and their name was considered at the monthly staff meet¬ 
ings when assignments were made. At these case conferences, attended by 
the head of the Children’s Division, the superintendent of the institution, the 
psychologists, and head nurse, the available babies and available homes Were 
discussed. Factors in the assignment included religion, sex, age, color or 
complexion, physique, medical history, and report of the family background. 
Pre-placement psychological examinations were not available fur the children 
in this study. In many instances the information about the child's family 
background was so meagre that it was of little or no value. The primary 
factors in matching were the stipulations of the foster parents regarding 
religion, sex, and hair color in that order. 
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This method of placement of children from relatively inferior socio¬ 
economic backgrounds into substantial homes thus provided the setting for 
the study. Perusal of the child’s social' history as recorded in the institution 
and comparison with the field’s agent’s pre-placement evaluation of the 
adopting home was disheartening. It did not seem possible that children 
with such meager possibilities, as projected from the intellectual, academic, 
and occupational attainments of their parents, could measure up to the de¬ 
mands of cultured, educated parents. Yet careful examination of one child 
after another showed none of the retardation or misplacement which might 
have been anticipated. Following a preliminary survey of results (24) it 
Was decided that a follow-up study was imperative, and die cooperation of 
the foster parents was solicited and received. 

B. Description of the Sample 

A detailed report of the population of which the children in this study 
constitute a sample was presented in 1945 (26). 

In general there are three levels of society from which children for adoptive 
placements originate. It is believed that children from culturally, socially, 
and educationally superior homes tend to be placed among relatives or in 
adoptive homes through various private sources. Because of the extreme 
difficulty of identifying and locating such placements, no studies have been 
made of the subsequent development or adjustment of these children, nor is 
the exact number of these children known to official agencies. At what 
may be described as the second socio-economic level, the children tend to 
become the charges of private or semi-private child caring or placing agencies. 
Many of these children’s aid and protective societies exercise considerable 
control over their intake. Policies may, for instance, preclude the acceptance 
of children of mentally defective parents, or of other children who may 
be judged “unplaceable” or in need of care which that particular organiza¬ 
tion does not feel equipped to offer. These organizations tend to draw from 
the various middle economic classes but also have a fair number of children 
from extremely ineffective homes as the study by Roe and Buries indicates 
(21). The third group of children from the lowest socio-economic levels 
are usually known to various public welfare agencies. The public agencies, 
in contrast to the private ones, arc usually obligated to accept all children 
committed to their care and naturally receive children no other agency feels 
able to accept. There is no doubt that the general social, vocational, and 
adjustment level of the parents of children committed to public agency care 
is substantially below that of children who become wards of private agencies 
or who are adopted through private channels. 
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It Is necessary to differentiate between observations regarding the natural 
families of infants committed for care and the natural families of preschool 
or older children. All studies which have published reports on the education 
of the trvie parents of children placed in foster homes agree that the true 
parents of the older children are more apt to he inadequate, unstable, retarded, 
unemployed, in other words, less competent by any criterion of measurement 
which has been. used. The social factors behind this difference are not diffi¬ 
cult to identify. The youngest children, the infants, are primarily illegiti¬ 
mate children. In the first place, their parents arc relatively younger. While 
parcnts-aut-af-wedlock show various signs of emotional instability, the psy¬ 
choses, alcoholism, and cumulating effects of maladjustment characterizing 
the parents of older dependent children have not yet indelibly affixed them¬ 
selves. With the rest of their generation, the younger parents enjoy higher 
educational opportunities together with the dubious benefits of being "lifted" 
from grade to grade on the basis of physical size rather than academic ac¬ 
complishment. ‘Vocationally it is understandable that an 18-year-old youth 
is a farm hand or truck driver's helper, while an adult of 40 on the same 
job is prima facie scored well down on the scale of occupational success. 
The young illegitimate parents have not had the accumulating frustration 
of economic deprivation, children in unwanted numbers, and the growing 
weight of community disapproval of their inefficient way of living. For 
many it is the first, and often the only, social transgression and after this 
experience many, perhaps even the majority of illegitimate parents, go on 
to establish secure, socially acceptable homes and families. A study nf what 
happens to illegitimate parents who decide to establish a family together, 
as compared to those who release their child, may shed some interesting 
light on the factors which operate to produce the poorer histories among 
the older children as compared to the younger. There is a significant 
socio-economic difference between the parents of the younger and older groups 
of children who become dependent, ft does not necessarily follow, how¬ 
ever, that this difference is genetically determined. 

1. Subjects of This Study 

The criteria for inclusion in this study were as follows: («) The child 
was placed in an adoptive home under the age of six months, {!/) The 
child had been given an intelligence test prior to November, 1936, ami 
after one year’s residence in the adoptive home, (e) Some information, 
though of variable amount and reliability, existed concerning the natural 
and the adoptive parents, (d) The child was white, of North European 
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background (it so happened that no children of South European, Latin, or 
other social backgrounds met the other criteria either). 

In this study all of the children were received for care as infants. The 
Iowa Soldiers’ Orphan’s Home, identified as the public agency, was the 
placing agency in 76 per cent of the cases and the Iowa Children's Home 
Society, a state-wide, private, non-sectarian organization placed 21 per cent. 
The remaining three children were privately placed and were included 
because they were available and met the criteria set up for the other 
children. 

It was earlier pointed out (26) that 96.6 per cent of the 319 children 
committed to the two agencies under the age of six months between 1933- 
1937, were placed in adoptive homes. In only four cases was the child 
withheld from adoptive placement because of poor family history. The 
remaining seven had serious health problems. Since the majority of the 
children originally in the study had been placed during this period, and the 
remainder had been placed earlier during a time when the policies regarding 
family background had been even more lenient, it was concluded that the 
children in the study were representative of all those placed by these 
organizations. 

During 1934-36, when the mental testing program was coordinated for 
the two agencies, and 1933-37 for the public agency alone, it was found 
that 90 per cent of the children placed under six months of age had been 
given at least one intelligence test. The mean IQ of this group was 119, 
slightly ahove the mean IQ of 116 achieved by the members of the follow-up 
group on the first examination during the same calendar years. 

It was evident that the group of children who constituted the first sample 
were representative of the available children since there was no systematic 
withholding of numbers of children because of poor histories, nor was there 
a group with lower initial intelligence test scores who were excluded from 
the study. 

In the first follow-up report (25), out of a total of 180 children who 
met the criteria of age at placement, race and date of examination, it was 
possible to retest 152 children during 1937-38. On the third examination 
139 children were seen during 1940-41 (26) and the fourth and final visit 
in 1946 resulted in the present sample of 100. The major factor in the 
reduction of the size of the sample has been time and expense. The families, 
all originally in Iowa, are now scattered over many states and Canada. To 
locate and visit the 100 children in the 10 weeks available for the study, it 
was necessary to drive over 12,000 miles even though accurate addresses were 
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available and careful preliminary arrangements had been made with planned 
appointments acceptable for the parents and the child. 

a. Losses between Test I and Test II. A total of ISO children under six 
months of age had had an intelligence test prior to November, 19.16. The 
first re-examinations were given between December of 19.16 and October 
of 1937* A few children were excluded because less than i\ year had elapsed 
since the first examination, but the majority were dropped because travel 
schedules and the convenience of the family did not happen to coincide. 
Four families did not wish to cooperate further. 'Twenty"two families either 
could not be located, were known to have left the state* or could not he 
conveniently scheduled for retests. 

b. Losses between Test II and Test III. between 1937 and the third 
examination in the summers of 1939 and 1940, the sample? decreased from 
154 to 139. The 15 children who dropped out of the study at this point 
included 10 who had moved out of the state, four whose families refused 
to cooperate further, and one who was returned to the institution because 
of the cruelty and neglect of the foster parents. 

c. Losses between Test III and Test II . Between 1940 and 1946 World 
War II was fought, and research was immobilized by gas and tire rationing 
and the universal, shortage of professional personnel. A fortunate combina¬ 
tion of circumstances freed the author (M.S.) who has given the majority 
of the tests, for a 10-wcek period. The preliminary planning and a pre¬ 
liminary registered-mail inquiry, with a questionnaire to bo returned by 
the family, facilitated the optimum utilization of time. A copy of the letter 
and questionnaire may be found in the Appendix. At the time of the fourth 
examination, seven additional families declined to cooperate further, eight 
had moved from the state, two were contacted but could not: be scheduled 
because of various conflicts, and the remaining 22 did not respond or could 
not be reached by registered mail through their 1940 address. On the basis 
of the letters received from the parents who had moved and from previous 
knowledge of the families from whom no response was received, it is estimated 
that approximately 20 of these children could have been seen had time and 
funds permitted. 

The comparisons between the continuous group of UK) and those who 
dropped out at the various retest points, arc given in Table I. 

These figures account for the original 1 SO children who met ihe qualifica¬ 
tions for age at placement in an adoptive home and date of first examination. 
Systematic selection which would influence the character tif the final group of 
100 is not evident from the comparisons between the mean /(J’s of the group 
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TABLE 1 


' ---'_ 

._ ■ _.__ 

Test I 

Test II 

Test III 

Cn nil minus Group (jV 100) 

Dropped after 1940 (N 39) 

Dropped after 1937 (;V IS) 

Dropped after 19315 (A f 26) 

117 

113 

114 

120 

112 

107 

111 

115 

110 


** “ V ' lr !"" S rc - ,,xa,ninati ‘>n periods. The standard deviations for all 
fmm ,L9 * i7 - 2 -- - - *■ <*£/! 
It may be concluded that this group of 100 children is probably repre- 

~ I T «""*» Pkccd * th “ agencies at comparable ages, and 
that conclusions based on the pattern of mental development of these chil- 
d, cn .ire probably applicable to others with similar experience and social back- 
grounds and placed under similar circumstances into comparable homes. 


2. 7 est Techniques 

11k purpose throughout the stt^dy was to secure the most reliable and 
valid measure of tile child's intellectual ability at the time of the examina¬ 
tion. On first examination the children ranged from 11 months to six 
years in age with 78 per cent of the children between one and three years, 
tour children had been placed at a few' days of age and were tested shortly 
before the expiration of the one-year observation period. The 1916 Stanford- 
Hinet Was suitable for use with the 19 per cent over three years of age and 
was occasionally used with younger children who were obviously accelerated 
in mental development. The Kuhlman Binet was routinely used with all 
children under three years, and occasionally as a clinical supplement with 
KKlic children over three. 

1 he re-cxaminations were begun in 1936 when the Revised Stanford- 
Ilinct was not generally available and the 1916 revision was consequently 
used. In this scries of tests, although 17 per cent of the children were under 
3-0 years of age, they were all over 2-6 and sufficiently accelerated to make 
the 1916 Stanfurd-Binct a usable test. Therefore, all test scores reported 
for the second examination were based on the 1916 revision. 

When the third examination was scheduled in 1939-40, the question of 
"best test" was raised. From the standpoint of fatigue, and future rapport, 
it seemed advisable to limit the number of tests given and the 1916 revision 
was again selected. Survey of the literature (7, 14, 18) showed that be¬ 
tween 5 and 11 years, the ages of these children at the third examination, 
the results of the 1916 and 1937 scales were most nearly identical. Not only 
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had the 1916 test been used in the earlier examinations Imr it also had Iiecn 
used in examinations of the mothers and a few of tin- fathers of the children. 
Direct comparisons of test scores were rltu*. made possible without getting 
into the knotty problems of comparability of standardization of the different 
revisions. The problems of such a lung-time research under wore the need 
for an intelligence test which results in comparable* HWr« .it all agrw 

When the fourth and last examination was H'liedulrd in she children 
were between U and 17 years of age. In view of the problems surrounding 
the 1916 revision at these ages, it was decided in impose on the good nature 
of the subjects and give both the 1916 revision and Emm L of rite 19.17 
revision. This set up a program involving approximately two hours, often 
a great deal more, if there was marked scalier on either or both tests. Since 
there are a number of overlapping items, these were given and '•cored simul¬ 
taneously. The 1916 revision was completed iirvt and the 19.17, Form L, 
second. Whatever advantage of practise effect there might have been, was 
judged to be cancelled by fatigue. Every effort was made to keep the interest 
and effort of the examinees at an optimum level. No subject refused to 
take the tests after an appointment was made and only two were openly an¬ 
tagonistic in typical adolescent behavior. Even these were persuaded to co¬ 
operate and no greater compliment to the intrinsic interests id the tests can 
be made than to say that in spite of themselves even these reluctant subjects 
became interested and made scores consistent with their earlier test results 
and their current school placements. 

All of the third and fourth tests, and all but live or si* of the first two 
tests were given in the foster homes. This made it possible to observe the 
relationships between child and parents, the fluctuation in family economic 
and cultural status over the 13-year period, and to sample the child’s be¬ 
havior in the home situation. A cordial relationship developed between 
the parents and the examiners as a result of these repeated visits. The first 
examination was usually a highly emotional experience for the parents, who 
understood that the psychologist’s word was final in approving or disapproving 
the completion of adoption, In a sense this was even more crucial than the 
court action since as one parent stated "we were taking an examination in 
parenthood. Our success was shown by the results in uur child.” The 
majority of the families, located in areas where clinics and psychologists 
were not available but who were familiar with these resources through reading 
and the radio, availed themselves of the opportunity tu discuss various child 
rearing problems. As would be anticipated, tile character of the problems 
changed with age, and on the fourth visit dealt with problems of adolescence, 
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vocational choices, educational plans, emancipation from the home, etc. 
There seemed to be no problem which was unique to this group of children 
as compared to any other group of similar age. The problem of information 
concerning their own adoption had been well solved by nearly all the fami¬ 
lies. Surprisingly enough two families had still not ‘'told,” but other evi¬ 
dence indicated that these children probably guessed. In two or three 
instances there had been community problems in which, despite the efforts 
of the foster parents, the children had had a very difficult adjustment to 
the adoptive status. 

All the parents were aware of the research nature of the re-tests and 
were, on the whole, proud of the distinction. Through their contribution 
they felt they could facilitate early placement of children in adoptive homes 
and provide reassurance to families uncertain about adoption. 

. Relationships between the children and the examiners were more casual. 
Some of the children recalled the examiner’s visits from one occasion to the 
next, and when they did, it was in terms of the fun of playing games with 
an unusually agreeable person. An explanation was made to all participants 
during the fourth examination following the general pattern that: 

When you were a younger boy, you were a member of a group of 
boys and gills all over the state who were given tests like this. We 
wanted to find out how well children could do different sorts of things, 
how well they could remember, figure things out and so on. Now that 
they are older, we would like to see how much they have changed and 
in what way. The tests are n little like a quiz program on the radio 
and most people find them rather fun. 

In a few instances the question was raised as to whether children who were 
not adopted were also tested and the subjects were assured that children 
in many places also took similar tests. Two of the participants, one, the 
oldest subject, who had completed one year in college, and one a superior 
high school senior with decided research interests, were familiar with the 
published reports of the study and cooperated delightfully. 

C. Mental Development of the Children 
All of the children had been seen on four occasions and a few for various 
reasons had been given additional tests. In these cases the test given at 
an age nearest the mean age for the group was selected for use in the major 
comparisons. Distribution of the ages at which the tests were given is pre¬ 
sented in Tabic 2. The mean age at first examination was 2 years 2 months, 
at second examination 4 years 3 months , at third examination 7 years 0 
months and at fourth examination 13 years 6 months. 
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TABLE 2 




At 

;ks of 100 Foster 

Cfiif.nKfe.v AT 

Time of Test 



Chronological 

age 

Test I 

Test 11 

Test m 

T 

est IV 

0-6 

to 

0-11 

3 





1-0 

to 

1-11 

55 





2-0 

to 

2-11 

23 





3-0 

to 

3-J1 

12 

28 




4-0 

to 

4-11 

4 

23 

2 



5-0 

to 

5-1.1 

2 

12 

IS 



<5-0 

to 

6-11 

1 

4 

53 



7-0 

to 

7-11 


5 

7 



8-0 

to 

8-11 



1 + 



9-0 

to 

9-11 


1 

2 



10-0 

to 

10-11 



6 


13 

11-0 

to 

11-11 



1 


12-0 

to 

12-11 





25 

13-0 

to 

13-11 





38 

14-0 

to 

14-11 





12 

15-0 

to 

15-11 





5 

16-0 

to 

16-11 





5 

17-0 

Co 

17-11 





1 

18-0 

to 

18-11 





1 

Number 

too 

100 

100 


KID 

Mean 


2 years, 

4 years, 

7 years, 

13 

years, 




2.3 months 

3.4 months 

.1 month 

S.X 

months 

Median 


1 year 

4 years, 

6 years, 

13 

years, 




10.2 months 

1.9 months 

7.5 months 

4,8 

months 

Standard Deviation 

13.0S (mo.) 

16.4 (mo.) 

17.11 (rim.) 


1(1.3 (mo.) 


The group included 60 girls and 40 boys. The range, median, and mean 
ages for both sexes were essentially the same. 

Table 3 shows the results of the examination described earlier. Ages 
and results may be summarized for the 100 children as given in Table 4. 

The mean IQ of this group of children has remained above the average 
for the general population, throughout early childhood, school age, and into 
adolescence. It would be generally accepted that if major changes in intel¬ 
lectual functioning occur after this age, they probably result from psychiatric 
and emotional problems rather than from developmental abnormalities. 

An interesting problem in test evaluation is posed by the results from 
the "simultaneous” administration of the 1916 and 1937 Stanford tests. 
Comparative studies of the 1916 and 1937 revisions support the general 
impression of clinicians that the 1937 revision tends to overrate the average 
or above average adolescent, while the 1916 revision tends to underrate him. 
This dilemma was frequently encountered in the examination of these chil¬ 
dren since differences of 15-20 points between the two tests were moderately 



TABLE 3 

IQ Distribution of Tests of Children in Follow-up Study 

Test IV Test IV Test IV 

(191S-S.B.) (I9U-S.B.) (1937-S.B.) 

Test I Test II Test III [CA to 16) (T-M Table) (Foim L ) 
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TABLE 

+ 



Teat 

Age 

Mean IQ 

SI) 

Range 

Median 

I 

2 yrs. 2 mo. 

117 

13.fi 

80-154 

118 

II 

4 yrs. 3 mo. 

112 

13.8 

85-14-9 

111 

III 

7 yrs. 0 mo. 

115 

13.2 

80-149 

11+ 

IV 

(1916) 

13 yrs. G mo. 

iri7 

14.4 

05-144 

1117 

IV 

(1937) 

13 yrs. G mo. 

117 

15.5 

70-154 

117 


frequent. Years of clinical and guidance experience with young people of 
these ages provided a background against which the quality of their responses, 
their school achievement and their general intellectual maturity as evaluated 
from an interview could be projected. The result was a feeling of dissatis¬ 
faction with both tests and a fervent wish that a more adequate instrument 
were available. 

The test results are presented here as they were obtained. In computing 
the IQ on the 1916 tests, 16 years was used as the maximum divisor, follow¬ 
ing Terman's instructions. In computing the IQ on Form L, the Tcrman- 
Mcrrill tables were used, which provide for a gradual rather than abrupt 
change in relationship between chronological and mental age. The next to 
last column in Table 3 shows the effect of using the same Tcrmnn-Merrill 
table with the mental age secured on the 1916 Stanford-HInct. There is a 
slight rise in mean IQ from the corrective effects of the table but this is 
not enough to account for the total difference between the two tests. 'Die 
difference, however, is not statistically significant {CR 1.6J but its con¬ 
sistency and general character is shown in both Table 5 ami the detailed 
presentation in the Appendix. 

The general trend of IQ *s where the tests are distributed by age, is shown 
in Table 5. IQ's reported for years one and two are based oil the Kuhlmunn 
scale, for years 3-10 the 1916 Stanford, and years 11-15 the 1916 and 1937 
Stanford as indicated. Beyond 14 years of age the number of subjects in each 
age group was too small to warrant inclusion. The small number of cases 
at 10 and 11 years resulted from the long interval between third and fourth 
examinations. Repeated cross section analysis of the results shows that the 
group has consistently achieved a higher average mental age than ■would be 
found in a representative sampling of the total child population of the same 
age. Detailed statistical analysis of this material is not possible since every 
test for each child is presented, including some which arc not used in the 
major comparisons. While fluctuations do occur, accentuated by the small 
numbers of cases at single age levels, the findings are essentially the same 
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12.20 11.85 14.65 16.0 10.35 13.80 12.10 14.5: 
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as in the earlier reports. The mean IQ of this group has remained con¬ 
sistently above the average of the population, as a whole at each, age level. 


TABLE 6 

Changes in IQ between Tests 



Between 

Between 

Between 

Between 


Test I 

Test II 

Test III 

Test III 


and II 

and HI 

and IV '16 

and IV J 37 


Number 

Number 

Number 

Number 

+ 36 to +40 
+26 to +35 

1 

4 



+ 16 to +25 

7 

7 

1 

1 

+ 6 to +15 

11 

26 

12 

14 

— 5 to + 5 

34 

42 

30 

32 

— 6 to —15 

25 

17 

30 

34 

—16 to —25 

18 

4 

25 

18 

—26 to —35 
—36 to —45 
—46 to —50 

3 

1 


2 

1 

Total 

100 

100 

10O 

100 


Between 

Between 

Between 



Tests I 

Tests I 

Tests III 



and III 

and IV ’16 

and IV ’37 



Number 

Number 

Number 


+ 36 to +40 

2 




+26 to +35 

2 

2 

2 


+ 16 to +25 

5 

5 

5 


+ 6 to +15 

21 

12 

14 


— 5 to + 5 

30 

19 

21 


— 6 to —15 

23 

29 

29 


—16 to —25 

13 

16 

14 


—26 to —35 

3 

11 

10 


—36 to —45 
—46 to —50 

1 

6 

5 


Total 

100 

100 

100 



Between 

Between 




Tests II 

Tests II 




and IV '16 

and IV ’37 




Number 

Number 



+ 36 to +40 
+26 to +35 


1 



+ 16 to +25 

8 

8 



- + 6 to +15 

15 

17 



— 5 to + 5 

22 

26 



—• 6 to —15 

31 

31 



—16 to —25 

21 

14 



—26 to —35 
—36 to —45 
—46 to —50 

3 

3 



Total 

100 

100 
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Rather wide fluctuations in IQ between tests were found throughout tile 
entire period. Table 6 summarizes the changes found. The general trend 
is toward losses when the first test is taken as the basis of comparison, as the 
mean IQ on succeeding tests would indicate. Since the total number of 
cases is 100, the percentages may be computed automatically and only the 
actual number of cases is given in the table. 

These results, together with the correlations reported later, are consistent 
with findings from other studies, (3, 4, 13, 23) which show that IQ fluctua¬ 
tions of considerable magnitude are found among children who live with 
their own parents. The greater the time span between tests the greater 
the probability of wide difference between successive test scores From a 
clinical standpoint this serves as an additional caution in the use of a single 
test score in long range prediction of intellectual attainment. Yet inspection 
of the raw data for individuals, as shown in the Appendix, gives somewhat 
more assurance. By and large the children did not change their positions 
relative to the population as a whole as drastically as these figures might lead 
one to conclude. When marked changes occurred there were related factors 
which could usually be identified in the individual instances. 

TaMe rr 7 lati0nS ^ SUCCessive tests ^ summarized ns given in 
__ TABLE 7 


Teat II 


Test I 
Test II 
Test III 
Test IV ‘16 


Test III Test IV ’16 


.54+.05 


Test IV ’37 


•44+.06 
.70+;,03 


.35+.06 
• 5S+.05 
•71 +.03 


.35+.06 
.59 + .04 
.75 + .03 
.92+,01 


sJjT(2° r inZT d ° r differ markedly fr0m th0Se in o^er 

From the’ . a he retests separated by similar time intervals 

childVfuture an /o°‘t n h H ° f in terms of the 

?' thc e,1r 7 tcits ma y he considered disappointing yet this 
gtoup is not unique in its variability or its fluctuation from & Y . 
to tile next ’ 15 nuctuatlon t™n one examination 

are the only children in . , lc Inmatl ve ot the parents and 

No. 41G is a shy diffident ^‘T- ^ beCn referred for such help. 

dlffidEnt C ° mpulsi7e “«otic who is described as a meticu- 
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lous housekeeper, who doesn’t leave a task until it is complete in every 
detail. Characteristically she does poorly wherever there is a time limit 
and fails all tests at school though her homework is perfect and her indi¬ 
vidual reports to the teachers are good. She repeated the eighth grade, but 
in a medium sized high school she is a B student. It was felt that the 1916 
Stanford-13inct IQ of 79 did not adequately represent her functional level. 
Nos. 82G and 76G are two of the disturbed children in the study. They 
have long histories of inexplicable erratic behavior similar to that seen in 
some post encephalitis cases. The tests have shown consistently wide scatter 
reflecting the difficulties in concentration, the short interest span, the erratic 
achievement of which teachers invariably complained to the parents. School 
progress has been based on other factors than achievement. As adolescents 
both have shown somewhat improved stability. In both cases it was felt 
that the test results adequately represented present functioning levels. Chil¬ 
dren 47G and 48G succeeded in making average scores as younger children, 
but the quality of their responses was consistently poor. These were the 
only children in this study whose legal adoption had been deferred a year 
since it was feared that their development might not prove to be normal 
in spite of an IQ of 100 on the Kuhlmann tests. Both have been unusually 
prone to severe accidents and illnesses including a skull fracture for 48G. 
They have been frail, thin children and on the basis of their physical health 
and interrupted schooling have attended special classes. It was felt that 
the tests adequately represented their present intellectual and academic 
ability. However, they have had splendid home training, are competent 
dancers and musicians, are socially poised, and thus give an impression of 
ability beyond the test scores. 

Cases 81G and 23B are children in very simple home environments, where 
the intellectual stimulation is limited. In one home the father is dead, 
in the other extremely busy. Children of low average academic ability 
satisfy the aspiration levels of the parents. In neither case are the children 
encouraged to attain maturity or independence. 

D. Relationships between Mental Development of Adopted 
Children and Characteristics of Their Foster Parents 
1. Occtipational Level 

In the selection of foster homes all agencies give preference to families who 
not only have sufficient financial resources to assure adequate care for the 
child, but who show signs of culture, refinement, and intellectual and emo¬ 
tional understanding of the needs of children and the special problems of 
adoption. 
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The occupational level of foster families reflects this initial selection 
and has remained consistently well above the average for the general popular 
tion. Table 8 shows the foster father and the true father occupations com- 

TABLE 8 

Distributions of True and Foster Father Occupations 


General U. S. 
population 
employed 

Occupational males, 1930 True fathers Foster fathei-B 

classification Per cent Number Per cent Number Per cent 


I. Professional 

3.1 

2 

2.7 

14 

14.0 

II. Semiprofessional 






mid managerial 

5.2 

3 

4.1 

17 

17.0 

III, Skilled trades 

15.0 

9 

12.3 

27 

27.0 

IV. K armors 

15.3 

5 

6.8 

29 

29.0 

V. Semiskilled 

30.6 

10 

13.7 

8 

8.0 

VI. Slightly skilled 

11.3 

9 

12.3 

5 

5.0 

VII. Day laborers 

19.5 

3‘5 

48.0 



Numher 

100.0 

73 


100 


Mean 

4.8 

6.47 


2.85 


Median 

5 

6 


3 


Standard deviation 

1.5 

1.77 


1.33 


pared with the occupational 

distribution 

of the 

population as 

a whole, 


based on the 1930 census and classified according to Goodenough’s seven- 
point scale (9). Figures for the 1940 census are not directly comparable 
because of differences in classification method, particularly in the clerical, 
sates, skilled, and slightly skilled occupations. 

In 1940 in the U. S. as a whole, 4.4 per cent of employed males were 
in professional occupations. In Iowa they constituted 3.7 per cent of t&e 
employed population while 14 per cent of the foster fathers were so employed. 
Although only 14 per cent of employed U. S. males are farm proprietors 
or managers, 29.5 per cent of Iowa men and 29 per cent of the foster 
fathers are su employed, thus farmers were adequately represented. In the 
U. S. approximately 17 per cent of men and in Iowa 19 per cent are un¬ 
skilled laborers. None of the foster fathers, but 48 per cent of the natural 
fathers are so classified. 

Further comparison between the figures for the foster parents, the general 
.population, and the data for 73 true fathers for whom occupational informa¬ 
tion was available shows that the foster fathers arc not only above the aver¬ 
age of the population with a mean scale score of 2.85 as against 4.8 for 
the U. S. as a whole, but are conspicuously above the mean for the true 
fathers. 1 he latter are, in addition, well below the mean for the total 
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population with an average scale score of 6.47, equivalent to the status of 
an unskilled or very slightly skilled workman. The children whose natural 
parents, as a group, come from one extreme of the population were placed 
in foster homes representing the opposite extreme in occupational status. 

Observation of the homes over the 13-year period showed that, although 
they were above the average in culture, resources, and financial security at 
the time the child was placed, they were, on the whole, even more pros¬ 
perous at the end of the study. Only two fathers had been in military 
service, one as a professional man and one as a non-commissioned draftee. 
While some had benefited from high war wages, others on fixed incomes 
had been at a slight disadvantage. The general economic prosperity of 
1945-47 was evident in most cases. 

In a number of families rather serious changes in total family constella¬ 
tions had occurred. Among the 100 children five foster fathers and one 
foster mother had died by the time the children reached adolescence. None 
of the surviving foster parents had remarried and none seemed to plan to 
do so. No two families were affected by the bereavement in the same way. 
In four instances the foster mothers and the children seemed to be closer 
than they had been before. In only one case did this seem to have an 
undesirable emotional consequence for the child. In two instances there 
appeared to be increasing difficulty in relationships between the surviving 
foster parent and the children. In both cases there had been marked attach¬ 
ment to the deceased parent and a rather unsatisfactory plan for care and 
supervision or financial support after the death of the favored parent. Both 
children were becoming resentful, uncooperative, and failing in school. 

Serious illnesses, affecting family income and security, had occurred in 
six families. One foster mother, whose instability had been noticed in 1937, 
finally became psychotic and was hospitalized. The foster daughter of 15 
has been keeping house very well for herself and the foster father. This 
is a family with one of the lowest cash incomes in the group but standards 
of cleanliness and order were very good. One father has been under 
periodic psychiatric treatment but has maintained a prosperous business. An¬ 
other was absent from the home for several years as a wandering alcoholic, 
but has returned and is making a good adjustment. One father, suffering 
from a brain injury, and another father and a mother suffering from chronic 
heart disease have been invalids at home. There was no indication that 
the presence of these major health problems has had an unusual affect on 
the children. The general attitude was one of acceptance and understand¬ 
ing on the part of the children. The parents in good health were apt to 
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be over anxious about insuring the continuance of education and economic 
and emotional security for the child. 

In three of the 100 families the foster parents had been divorced. In all 
three instances the foster mothers had deserted and left the boys with the 
foster fathers. Two of the foster fathers had remarried and in both in¬ 
stances the foster mothers were sincerely interested in the children and showed 
more insight and intelligence than the original foster mothers had demon¬ 
strated during the earlier contacts. The boy whose father had not remarried 
was living with an elderly relative who disapproved of the foster father 
and the apparent exploitation of the boy’s athletic skills. All three of these 
boys were having much difficulty in school and were having a generally 
difficult adolescence, but were neither delinquents nor seriously disturbed 
emotionally. 

Relationships between the child’s IQ and foster father’s occupation are 
obscured because the personal qualities, the cultural opportunities and in¬ 
tellectual stimulation of the homes are not directly reflected by the occupa¬ 
tional classification of the families. The opportunities of many of the 
farm (Class IV) and skilled trades (Class III) homes exceeded some of 
the teachers’, physicians’, and managerial homes (Classes I and II), The 
results, however, summarized in Table 9, show persistent slight differences in 
favor of homes in the upper three categories. Comparisons for all years 
except the first two are based on the 1916 Stanford-Binct. Since all available 
test scores were utilized and the number of cases at any year is small, de¬ 
tailed analysis is not attempted. 

It can be concluded that, on the whole, children in homes in the higher 
occupational categories tend to have somewhat higher mean IQ’s at all ages. 
However, all the children, including those in homes of lesser occupational 
levels, are above the mean for the total population at all age levels where 
the number of cases is sufficient to warrant consideration. 

2. Education 

The distribution of educational attainment of the natural and foster 
parents is shown in Table 10. The average school attainment of the foster 
parents as recorded on the application record and verified in 1946 showed 
that mean and median attainment for the foster parents was high school 
graduation, with 15 per cent having completed college. According to the 
1940 census figures the median education for native Iowans in a comparable 
age group (35-44 years of age in 1940) was 8.8 for males and 9.3 for 
females. In general, urban populations have an average of one more year 
of education than rural populations. 



TABLE 9 

Comparisons of Mean IQ at Aces 1-16 for 100 Children Placed in Upper Three and Lower Four Occupational Categories 

Ages 
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TABLE 10 

Distribution of Truk and Foster Parent Education 


School 

attainment 

True fathers 

No. % 

True mothers 

No. % 

Foster fathers 

No. % 

Foster mothers 

No. % 

20 





3 

3.0 



19 








1.0 

18 





6 

6.0 








2 

2.0 

1 

1.0 


2 

3.4 



10 

10.0 

14 

14.0 

15 

1 

1.7 



7 

7.0 

9 

9.0 

14 

2 

3.4 

2 

2.2 

2 

2.0 

10 

10.0 

13 

3 

5.0 

6 

6.5 

14 

14.0 

16 

16.0 

12 

15 

25.4 

24 

26.0 

16 

16.0 

18 

18.0 

11 

7 

11.8 

9 

9.8 

3 

3,0 

5 

5.0 

10 

3 

5.0 

7 

7.6 

6 

6.0 

8 

8.0 

9 

3 

5.0 

9 

9.S 

5 

5.0 

3 

3.0 

8 

13 

22.0 

23 

25.0 

23 

23.0 

9 

9.0 

7 

5 

8.5 

S 

8.7 

2 

2.0 

4 

4.0 

6 

2 . 

3.4 

2 

2.2 



1 

1.0 

5 

2 

3.4 







Less th an 4 



2 

2.2 

1 

1,0 

1 

1.0 

Unknown 

41 


8 




1 


Number 

59 


92 


100 


100 


Mean 

10.05 


9.80 


12.0? 


12.31 


Median 

10,57 


9.78 


12,13 


12.56 


SD 

2.73 


2.31 


3.54 


2.89 



The educational status of the true parents is significantly below that of 
the foster parents and is below the average of a comparable age group for 
the state. The 1940 census showed that native Iowans 25-34 years of age 
had a mean education of 10.2 for the males and 11.0 for the females. While 
the information on the education of foster parents is reasonably accurate, 
there is evidence that the education of the natural mother has been overstated 
by an average of one year (12, 26). 

These data again show that while the education of the foster parents 
is superior to the average for their age and region, the natural parents’ 
education is below the average for their age and region. 

Correlations between foster parent education and child IQ on successive 
tests arc summarized in Table 11. 

Earlier reports on somewhat larger numbers of children showed a slight 
positive correlation between foster child IQ and foster parent education 
(24, 25, 26). In this array of correlations there is no discernible trend 
except a consistent lack of statistical relationship. Inspection of the original 
scatter diagrams confirms the lack of relationship. However, it should be 
pointed out that both the IQ's and the educations represented here are con¬ 
fined to the upper segment of the total possible range. As long as the parents 
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TABLE 11 




Foster 

mother education 

Foster 

father education 


Child's Test I 

—.03 ±.07 

.05±.07 


Child's Test II 

-f.04±.07 

.03±.07 


Child’s Test III 

' .10±.07 

.03 ±.07 


Child’s Test IV (1916) 

.04±.07 

.06±.07 


Child’s Test IV (1937) 

.02±.07 

.00±.07 


are highly selected, and the children as a group also have a limited range 
of IQ *s and are in the upper half of the total population, it is not likely 
•that repetition of similar studies will produce any more significant correla- 
. tions. Increasing the number of cases may extend the range and sharpen the 
. focus on what little difference exists. These figures are lower than correla¬ 
tions generally reported in the literature for both foster child-foster parent 
and own-child-parent correlations. However, in other cases the range, for 
both distributions has been wider. 

The only conclusions which may be drawn from these data arc that the 
foster parents are above the average of their age and regional group in 
education and that the children in these homes are above the average in 
mental development. The differences between these adoptive parents in 
amount of formal education completed arc not reflected in differences in in¬ 
telligence between the children. 

E, Relationships between Mental Development of Adopted 
Children and Characteristics of Thejr True Parents 
1. Intelligence 

Intelligence test results were available for 63 of the true mothers. All 
were based on the 1916 Stanford-Binet except one Terman Group Test, 
two Otis, and one Wechsler-Bellevue. Since the scores on these tests were 
consistent with other evidence on the mental adequacy of the mothers, the 
scores were included. The tests were given by trained examiners, under 
ordinary testing conditions, usually after the mother had decided to release 
the baby for adoption. The release was not contingent on the mother's 
test score and examinations were not made when the mother was ill or 
obviously upset emotionally. 

Table 12 shows the distribution of the true-mother IQ's and child IQ's 
at a mean age of 13.6 based on the 1916 Stanford-Binet. This test was 
selected since it offered the maximum available degree of comparability for 
parent and child intelligence test scores. The mean IQ of these children 
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TABLE 12 

Comparison between Distribution of IQ's <«« Stavford-Binet) of True Mothers 
and Their Children 


IQ 

Mothers 

No. 

% 

Children 

No. 

% 

130-134 

_ 

— 

2 

3 

125-129 

1 . 

1 

6 

10 

120-124 

— 

— 

G 


115-119 

— 

— 



110-114 

2 

3 

G 

10 

105-109 

5 

8 

7 

11 

100-104 

5 

8 

10 

16 

95- 99 

6 

10 

8 

13 

90- 94 

8 

13 

3 

5 

85- 89 

7 

11 

3 

5 

R0- 84 

5 

8 

1 

1 

75- 79 

8 

13 

1 

1 

70- 74 

5 

8 

2 

3 

65- 69 

5 

8 

1 

1 

60- 64 

4 

6 

— 

— 

55- 59 

— 

— 

—< 

— 

50- 54 

2 

3 

— 

— 

Number 

63 


63 


Mean 

85.7 


106 


Median 

86.3 


107 


Standard Deviation 

15.75 


15.10 



on the 1937 revision is 10 points higher than on the 1916 revision. If a 
correction were to be made for the IQ ’s of the mothers, as some investigators 
have suggested, the 1937 test scores of the children would be used, with the 
same relative difference between the two arrays of scores. 

A difference of 20 points between the means of mothers and children 
is not only a statistically reliable difference (CR 9.2) hut is also of con¬ 
siderable social consequence. 

Previous analysis (26) showed that there was no difference between the 
mean IQ ’s of children whose mothers had been examined and those whose 
mothers’ IQ's were unknown. This was confirmed by examination of the 
present data (see Appendix). 

Relationships between mother-child pairs, with regard to IQ, expressed 
in terms of correlation coefficients on 63 cases, are summarized in Table 13. 


TABLE 13 


Test I 

.00-K09 

Test II 

.28-*-,08* 

Test III 

.35-*-,07** 

Test IV (1916) 

.38-+-.07** 

Teat IV (1937) 

.44±,07** 


♦Reliable at the 5 per cent level of confidence (17, p. 212). 
'♦♦Reliable at the 1 per cent level of confidence (Ibid.). 
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It is apparent that the above tabulation contains more questions than it 
answers and can be the source of considerable controversy. Certain conclu¬ 
sions can be drawn, however. Among these are the following: Test scores 
of children secured during the first two years of life bear no statistical rela¬ 
tionship to the scores of their mothers, nor, it should be noted, do they show 
a very high relationship to their own later scores (r — .35). By seven years 
of age a substantial correlation with true mother’s IQ is reached which 
remains of the same magnitude in adolescence provided the 1916 Stanford- 
Binet test is used with both children and mothers. The correlation is still 
further increased if the 1937 revision of the Binet is used. 

Many reasons can and have been advanced for the low correlation between 
infant tests and later measures which will not be reviewed here. There is 
considerable evidence for the position that as a group these children received 
maximal stimulation in infancy with optimum security and affection follow¬ 
ing placement at an average of three months of age. The quality and amount 
of this stimulation during early childhood seemed to have little rela¬ 
tion to the foster family’s educational and cultural status. 

The available data which can be statistically used—occupational classifica¬ 
tion and formal education—arc not sufficiently sensitive to be useful in meas¬ 
uring these less tangible differences in child rearing practises. This point is 
important for the interpretation of the correlations between the child’s IQ 
and his mother’s IQ because it is possible to throw the weight of interpreta¬ 
tion in the direction of either genetic or environmental determinants. If the 
former point of view is accepted, then the mother’s mental level at the time 
of her examination is considered to reflect her fundamental genetic constitu¬ 
tion, and ignores the effects of whatever environmental deprivations or 
advantages may have influenced her own mental development. Thus it 
would be assumed that the children of brighter mothers would in turn be 
brighter than the children of less capable mothers regardless of the type of 
foster home in which they were placed. The increasing correlation might be 
interpreted to support this point of view, since the occupational differences 
between foster parents arc not large. It is, however, inconsistent with the 
evidence that the children’s IQ 1 s substantially exceed those of their mothers 
and that none of them are mentally defective even though a number of the 
mothers were institutional residents. The role of the unknown fathers adds 
to the complication although the evidence indicates that the fathers resembled 
their unwed partners in mental level and education (1). 

If the so-called environmental point of view is accepted, then the ques¬ 
tion is raised whether the increasing correlation between child and true 
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mother IQ possibly reflects the tendency to place the children of brighter 
mothers in the more outstanding foster homes, and the influence of these 
homes becomes increasingly prominent as the child grows older. 

The question regarding selective placement can be approached in at least 
two ways. The first is an inspection of the relationships between such charac¬ 
teristics of the true and foster families as education and occupation. Using 
these crude measures, correlations of *24 between true mother IQ and foster 
parent education and .27 between true mother and foster parent education 
were found in this sample. Comparisons between true mother characteristics 
and foster father occupation for the present sampling are summarized in 
Table 14. 

TABLE 14 

Foster father occupation 



I 

II 

III 

IV 

V 

VI 

No, of foster fathers 

14 

17 

27 

2 9 

2 

5 

Mean IQ of mothers of 
children in these homes 

86 

89 

87 

83 

77 

90 

Number of cases 

9 

13 

20 

15 

4 

2 

Mean education of mothers of 

children in these homes 

10 

10 

10 

X 

8 

S 

Number of cases 

12 

16 

28 

25 

9 

2 


It is apparent from both types of analyses that while a trend existed, selec¬ 
tive placement, as evaluated by these measures was not consistently practiced. 

Another approach to this problem of relationship is to examine the data 
for two contrasting groups of children. Selected for this purpose were: 
(«) Those children whose mothers were known to be mentally defective, 
with other evidence supporting the known IQ of under 70 (N =11). ( b ) 
Those children whose mothers were above average in intelligence as measured 
by tests. Since there were only three cases above 110 IQ , the next five, in 
tile 105-109 IQ range, were also included (N = 8). 

Comparisons between the two groups are shown in Table 15. It is evident 
from the table that there is a marked difference between the intelligence 
and education of the true mothers of children in Groups (a) and ( b ). On 
the basis of education and occupation the foster parents of both groups arc 
essentially similar, with perhaps a slight advantage for Group (b). On 
the first examination both groups of children were above average. 13y seven 
years of age a marked difference in mental level between the two groups 
is observable which persists into adolescence and is reflected by both the 1916 
and 1937 Stanford-Binet tests. While children in Group (a) show average 
mental development as a group, the children in (£) show superior mental 




TABLE 15 

Comparisons between Children of Mothers of Inferior and of Above Average Intelligence 
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'ean 111 12 12.5 3.3 116 117 

[edian 109 12.5 11.5 III 117 112.5 
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F. Conclusions 

Perhaps the most important contribution this study can make to the 
planning of future research is to point out the inadequacies nf easily avail¬ 
able data, and the necessity of formulating more clearly the various criteria 
used in the selection and assessment of the foster homes and the children. 
It is clear that the objective data used here, education and occupation, do 
not represent the real basis for selection and arc not closely related to the 
child's mental development. Judging from the trend of correlations between 
mother’s and child's IQ's, one might conclude that a relationship exists 
which became increasingly apparent with age. This is complicated hy the 
evidence of selective placement, yet without a parallel relationship between 
foster parent education and child IQ. This one set of figures must not 
be permitted to overshadow the more significant finding that the children 
are consistently and unmistakably superior to their natural parents and in 
fact, follow and improve upon the pattern of mental development found 
among own children in families like the foster families. What may be the 
salient features in the foster homes which have produced this development 
of the children, is only suggested in this study. It is inferred that maximum 
security, an environment rich in intellectual stimulation, a well balanced 
emotional relationship, intellectual agility on the part of the foster parents— 
all these and other factors contributed to the growth of the child. Un¬ 
fortunately, there is still no scale for the measurement of these dynamic 
aspects of the foster home situation. The futility of arguments based on 
correlations involving measures of education and occupation applies to both 
sides of the discussion. 

The conclusions which may be drawn from the material presented here 
suggest that: 

1. The above average mental development of the children adopted in 
infancy has been maintained into early adolescence. There has been no 
large scale decline in IQ either for the group or for large segments of it, 
although certain children have shown either wide fluctuation or a steady 
decline or rise as compared with the first test results. 

2. The educational or occupational data available for foster or natural 
parents in the typical social history record are not sufficient to predict 
the course of mental development of the children. Other factors, primarily 
emotional and personal, and probably located in the foster home, appear to 
have more significant influence in determining the mental growth of the 
children in this group. 

3. The intellectual level of the children has remained consistently higher 
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than would have been predicted from the intellectual, educational, or socio¬ 
economic level of the true parents, and is equal to or surpasses the mental 
level of own children in environments similar to those which have been 
provided by the foster parents. 

The implications for placing agencies justify a policy of early placement in 
adoptive homes offering emotional warmth and security in an above average 
educational and social setting. 
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Foster Foster Foster True True True True 

Case father’s father’s mother’s father’s father’s mother’s mother’s 

number education occupation education education occupation education IQ 
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48G 15 Auto Salesman 13 8 Farm Labor S 78 

49G 16 Editor 16 Unknown Unknown Unknown Unknown 

50G 16 Editor 16 12 Usher 12 87 
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Foster Foster Foster True True True True 

Case father's father’s mother’s father’s father's mother’s mother's 

□umber education occupation education education occupation education lO 
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98G 8 Farmer S Unknown Farm Hand 12 
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100G 15 Farmer 14 11 Mechanic 12 
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Case 

number 


IB 
2 B 
3B 
4B 
513 

6B 

7B 

8B 

9B 

10B 

JIB 

12B 

1313 

14B 

ISB 

1613 

1711 

18B 

1913 

20B 

21B 

22B 

2311 

24B 

25B 

26 B 

27B 
28 B 
29B 
3 OB 

31B 

32B 

33B 

34B 

35B 

36B 

37B 

38B 

3911 

40B 

41G 
42G 
43 G 
44G 
45G 


TABLE 17 

_ Appendix {continued) 

Age at examinations 
1 2 3 4 1 


1- 3 

2- 5 
1- 5 
1- 7 
1 - 2 

1- 4 

1- 1 

1 - 5 

2- 5 
2- 5 

1 - 6 
0-11 

1- 5 

2- 5 

1- 7 

5- 7 

2 - 11 
2- 1 
1- 5 

1- 7 

3- 1 
3- 7 
3- 3 
3- 3 

2 - 6 

1 - 8 
3- 6 
1 - 8 

1- 7 
1- 1 

1-11 
3- 2 

2- 7 

1- 7 

3- 2 

2 - 0 

1- 3 

2 - 2 
1- 4 
1- 7 

4- 1 

1- 4 

2 - 2 
3- 0 
1- 4 


4- 1 
4- 6 

3- 8 

4- 8 
3- 4 

3- 9 

3- 8 

4- 5 
4- 3 
4- 9 

4- 6 
2 - 0 

3- 4 

4- 0 

3- 10 

7- 1 

4- 2 

4- 3 
3- 8 

3- 10 

5- 7 

5- 7 

6- 4 

5- 2 

4- 1 

2 - 8 

5- 3 
4- 4 

3- 9 

4- 11 

4- 9 

5- 3 

3- 11 

4- 11 

6 - 1 

4- 0 

4- 7 
3- 9 

5- 8 

3- 1 

6- 9 

4- 1 
4- 2 
4- 5 
2-10 


6- 3 

6- 5 
6 - 8 

7- 11 
6- 3 

6 - 2 
6 - 8 
6- 7 

6- 9 

7- 8 

6- 7 

5- 3 

6- 3 
6- 4 

5- 10 

10- 5 

6- 3 
6 - 8 
6- 7 
6- 0 

10- 7 

8 - 10 

5- 10 
8 - 6 

6 - 6 

5- 7 

8- 3 

6 - 6 
6- 8 
6- 5 

8- 2 
8- 2 

6- 1D 

7- 10 

8 - 6 

6- 3 
6-10 
6- 3 
8- 6 
6- 0 

9- 0 

6- 3 

7- 5 
7- 8 
6- 1 


13- 3 
13- 2 

12- 7 

13- 10 

12- 3 

13- 3 
12-10 
13- 8 

13- 8 

14- 1 

11- 7 
11 - 6 

12- 5 

13- 5 
12 - 8 

16- 4 
13- 2 
13- 9 
12-10 

13- 0 

16- 2 

15- 0 
15- 7 

14- 5 

13- 6 

11- 7 

14- 3 

13- 6 

12 - 10 

12- 5 

14- 1 

14- 4* 

13- 9 
13- 9 

15- 6 

13- 2 

13- 8 
12-11 

14- 5 

12- 3 

15- 9 

13- 1 
13- 2 
13-10 
12- 3 


121 

120 

131 

102 

126 

120 

127 

126 

112 

125 

105 

130 

107 

104 
120 

125 

120 

114 

122 

120 

119 

102 

99 

118 

117 

134 

133 

103 

105 
141 

99 

95 

82 

136 

104 

134 
119 

97 

119 

116 

90 

104 

125 

99 

135 


IQ on examinations 
2 3 + 


11+ 

115 

IIS 

109 

109 

113 

121 

139 

115 

113 

102 

111 

118 

125 

125 

114 

86 

104 

109 

96 

107 

106 

112 

12+ 

120 

109 

108 

125 

117 

114 

13+ 

126 

128 

148 

102 

112 

100 

128 

113 

114 

101 

102 

107 

113 

100 

103 

113 

122 

131 

126 


105 

115 

106 

117 

95 

106 

114 

132 

90 

99 

121 

132 

105 

115 

96 

106 

101 

112 

87 

100 

104 

113 

125 

133 

115 

ns 

124 

141 

109 

114 

110 

129 

127 

145 

122 

118 

119 

120 

101 

113 

97 

106 

108 

130 

81 

94 

109 

123 

12+ 

139 


130 115 

121 115 

87 103 

116 125 

95 105 

95 92 

89 115 

106 105 

115 US 

107 107 

133 128 

98 93 

98 106 

103 101 

121 119 

94 95 

114 10+ 

12+ U6 

102 128 

H2 118 


100 

111 

97 

118 

no 

121 

118 

122 

98 

106 

88 

104 

97 

116 

105 

109 

10+ 

112 

96 

113 

124 

137 

109 

118 

106 

157 

86 

101 

109 

114 

77 

90 

100 

108 

127 

134 

126 

142 

118 

124 
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TABLE 17 ( continued ) 


Case Age at examinations IQ on examinations 

number 1234 1234 4L 


4 6G 

1- 3 

2- 4 

47G 

1- 6 

2- 6 

48G 

1- 6 

2- 6 

49G 

3- 9 

5-11 

50G 

1- 3 

3- 4 

S1G 

2- 2 

5- 1 

52G 

0-11 

2- 8 

53G 

3- 5 

5- 3 

54G 

1- 9 

3-10 

55G 

2- 1 

3- 9 

56G 

1- 6 

4- 6 

57G 

1- 2 

2- 7 

58G 

3-10 

5-10 

59G 

2- 3 

4- 2 

60G 

1- 3 

2- 3 

61G 

1- 3 

2- 5 

62G 

6- 9 

9- 4 

63G 

2- 4 

4- 4 

6+G 

2- 8 

4- 7 

65G 

1- 3 

3- 7 

66G 

1- 1 

2- 4 

67 G 

3- 2 

6- 2 

68 G 

1-11 

4- 0 

69G 

1- 6 

4- 4 

70G 

4-10 

7- 2 

71G 

1- 1 

2- 4 

72G 

1- 6 

4- 4 

73G 

2- 5 

5-10 

74G 

1- 8 

3-10 

75G 

2- 5 

4- 5 

76G 

4- 2 

7- 3 

77G 

l- 4 

3- 1 

78 G 

0-11 

2- 0 

79 G 

1- 6 

4- 3 

80G 

2- 6 

3-11 

81G 

2- 7 

4- 3 

82G 

S- 7 

7-10 

83G 

1-11 

2-11 

84G 

2- 5 

4- 2 

85G 

1- 6 

3- 2 

36G 

1- 2 

3- 1 

87G 

1- 3 

3- 4 

88G 

2- 2 

4- 7 

89G 

1- 1 

2- 8 

90G 

4- 9 

7- 4 


5- 

2 

11- 

5 

125 

6- 

5 

13- 

5 

102 

6- 

5 

13- 

5 

108 

8- 

10 

14- 

9 

116 

6- 

3 

12- 

2 

113 

8- 

5 

14- 

5 

115 

5- 

2 

12- 

1 

135 

8- 

6 

14- 

6 

127 

6- 

8 

12- 

9 

116 

6- 

0 

13- 

0 

135 

7- 

9 

13- 

8 

101 

5- 

6 

11- 

8 

99 

8- 

0 

14- 

11 

117 

6- 

8 

13- 

4 

99 

5- 

2 

11- 

4 

105 

5- 

4 

11- 

4 

112 

12- 

4 

18- 

6 

112 

6- 

4 

13- 

2 

114 

6- 

8 

13- 

5 

120 

5- 

10 

12- 

9 

140 

5- 

3 

11- 

3 

120 

9- 

3 

15- 

0 

110 

6- 

2 

13- 

2 

151 

6- 

5 

13- 

2 

111 

10- 

2 

lfi- 

1 

110 

5- 

4 

11- 

4 

123 

6- 

6 

13- 

6 

116 

8- 

9 

14- 

8 

125 

6- 

1 

13- 

1 

128 

6- 

7 

13- 

7 

138 

10- 

6 

16- 

6 

109 

6- 

1 

12- 

3 

136 

5- 

0 

11- 

3 

109 

6- 

1 

13- 

4 

114 

6- 

4 

13- 

4 

115 

6- 

6 

13- 

6 

89 

10- 

7 

17- 

2 

81 

5-10 

11-10 

117 

6- 

7 

13- 

8 

121 

6- 

3 

12- 

5 

120 

6- 

4 

12- 

6 

142 

6- 

3 

12- 

6 

128 

7-11 

14- 

1 

115 

4-11 

11-10 

105 

10- 

3 

16- 

3 

105 


108 

116 

101 

105 

90 

99 

73 

78 

90 

86 

80 

82 

115 

130 

116 

138 

97 

101 

109 

115 

108 

112 

89 

99 

113 

97 

107 

102 

121 

119 

101 

111 

113 

113 

91 

102 

142 

142 

123 

131 

93 

99 

88 

92 

126 

139 

132 

130 

114 

119 

98 

113 

108 

105 

117 

120 

109 

90 

105 

115 

113 

125 

128 

135 

106 

101 

110 

133 

138 

124 

122 

124 

120 

120 

123 

129 

130 

126 

118 

125 

113 

114 

127 

127 

111 

114 

95 

103 

146 

132 

141 

152 

104 

106 

111 

115 

113 

107 

101 

118 

112 

114 

114 

122 

92 

105 

103 

104 

111 

129 

110 

131 

139 

118 

ll5 

130 

125 

139 

116 

123 

92 

87 

74 

84 

130 

141 

121 

130 

112 

127 

131 

139 

133 

129 

113 

126 

111 

122 

119 

126 

94 

95 

79 

80 

S7 

80 

66 

74 

107 

123 

108 

111 

132 

132 

113 

120 

105 

131 

123 

137 

135 

147 

123 

137 

145 

125 

119 

133 

113 

113 

112 

122 

130 

115 

111 

123 

102 

115 

91 

112 
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TABLE 17 {continued) 


0 ase Age at examinations 

number 1 2 3 _ 


IQ on examinations 
1 2 3 4 4L 


91G 

92G 

93G 

94G 

9SG 


1- 4 3-8 

2- 6 3- S 

1-4 3-5 

1-1 3-5 

1-4 2-4 


6 - 8 12- 9 

6 - 6 12- 3 

5- 7 12- 4 

6- 5 12- 4 

5- 2 11- 5 


327 

126 

112 

117 

122 


100 

117 

107 

112 

127 


103 

110 

110 

109 

129 


90 

107 

1D3 

101 

126 


101 

106 

116 

111 

143 


96G 

1- 3 

4- 2 

6 - 7 

13- 7 

97G 

2 - 0 

5- 1 

8 - 1 

14- 2 

98 G 

1- 3 

3- 7 

6 - 3 

12-11 

99G 

1- 4 

2- 4 

4- 7 

11-10 

10OG 

1 - 6 

3- 9 

6- 8 

12- 7 


108 

113 

122 

128 

122 


124 

105 

112 

102 

107 


116 

109 

119 

113 

128 


113 

97 

9 + 

117 

101 


121 

104 

106 

123 

111 
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The Journal of Genetic Psychology t 1949, 75, 129-135. 

{Halstead , W. Brain and Intelligence: A Quantitative Study of the 
Frontal Lobes. Chicago: TJniv. Chicago Pressj 1947. Pp. 206.) 


Reviewed by Lee J. Cronbach 


While refinement of statistical approaches has led to increasing knowledge 
about the external manifestations of intelligence, there has been little corres¬ 
ponding disclosure of the underlying nature of intelligence. The physiological 
characteristics of the intelligent organism have been little clarified since 
Lashley’s significant findings on the learning of brain-operated rats. At¬ 
tempts to find out, from comparable studies of people, how the human body 
makes intelligent behavior possible have lagged, for reasons partly indicated 
in the following comment by Stoddard (1, p. 57) : 

The mental teats reported for most patients in the operating room are 
unsuitable. Frequently they are not well described. A subtle operative 
technique on the part of a distinguished surgeon may be coupled with 
the crudest kind of clinical observation of adult mental behavior. This 
behavior is poorly measured by tests, particularly under conditions of 
convalescence from a major operation. In summing up such data, it is 
not enough to ask what is the effect upon general mental level, if that 
can be ascertained; we ask also what kind of behavior is affected, for 
example, as between concrete and abstract. . . . The final questions for 
our purposes cover the implications of surgical operations (“insults” to 
nervous tissues) for the meaning of intelligence and its development 
within the individual. 

In the research program which Halstead reports in. Brain and Intelligence, 
many of these difficulties have been faced and overcome. This first assembled 
presentation of findings which he began to collect 10 years ago and is con¬ 
tinuing to extend, promises that from his work will come important new 
questions and some important answers about the brain. Halstead enters his 
research with major advantages over previous workers. He is able to draw 
on the large number of brain-damaged, cases resulting from the war, and 
from the large number whose brains have been altered by the recently popu¬ 
larized lobotomy technique. He is associated with a hospital where the com¬ 
petence and scientific observation of the surgeons is beyond question. He has 
been able to test his subjects after the initial trauma of the operation itself 
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has worn off, and he has chosen and developed a collection of precise tests 
which give an informative map of the qualitative effects of brain damage. 

The volume seeks to perform several services. There is, first, an in¬ 
sightful review of the major points of view regarding intelligence and of the 
controversies within the fields of psychometrics, clinical practice, and neuro¬ 
physiology. This crystallization will be generally useful, the more so because 
Halstead relates these views to each other. He shows, for example, the 
kinship of Lashlcy’s theory of brain functioning and the psychometrists’s g. 
Halstead then introduces his procedures, many of which are described in 
enough detail to be of interest to others seeking to duplicate his techniques. A 
considerable body of data about his subjects is presented, data which probably 
will permit other students of neuroanatomy to make detailed analyses of sig¬ 
nificant questions. The greatest portion of the book presents hypotheses about 
the nature of biological intelligence, based in part on the data analyzed, in 
part on other studies lie reviews, and in part on imaginative interpretation. 

This volume is far from a stereotyped report of a set of observations. For 
one thing, the book is liberally illustrated, with informative and well-printed 
halftones and drawings of apparatus, brain-lesion charts, and schematic ex¬ 
planations. The textual content is remarkable for its sweeping inclusiveness. 
Halstead has no qualms in stretching from consciousness in philosophy, to the 
performance of violinists under oxygen deprivation, to the EEG as an index 
of tension—all in the same brief chapter! So generous a serving of materials 
places many ideas in juxtaposition which the psychologist rarely sees in the 
same gestalt, and as a result Halstead’s pages provoke thought to a rare degree. 
This virtue has a concomitant defect; the book is extremely hard to follow. 
The organization is unsatisfactory, and facts needed to understand one page 
are to be found sprinkled through the later pages of the book, or sometimes 
not to be found. 

The treatment of important ideas is often sketchy; the 149 pages Halstead 
has written are more than his data alone require, and fewer than enough to 
carry his associated ideas. In many cases, analogies are employed which are 
either far-fetched, or so ingenious a restructuring that one does not follow 
his thought. As an example, consider this comment on abstraction (and he 
does mean such a factor as the Henmon-Nclson test taps) : 

Biologically speaking, this ability factor is an old one indeed. It is a 
vital property of the individual cell, perhaps nowhere more strikingly 
demonstrated than in the phenomena of mitosis. But, even before the cell, 
it is reflected in the homogeneous principles of organization of certain 
crystal forma (pp, 96-7). 
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Siiice lie has just previously equated “abstraction” to “combining on the basis 
of a criterion,” this may be an instance where he has been carried away by a 
semantic parallel. 

While the specific findings about the effects of certain brain ablations 
may in the long run prove to be the major contributions of this work, Hal¬ 
stead intends it to introduce a set of hypotheses about the nature of intelli¬ 
gence itself. This theory of “biological intelligence” must therefore be given 
close scrutiny. If Halstead’s position is a sound one it will have major 
influence on psychological thinking, test design, and clinical practice. 

The crucial point for Halstead, as for many others concerned about the 
brain as an adaptive organ, is that one can remove a good deal of the brain 
without lowering test IQ. Similarly, anoxia impairs functioning long before 
a decline in IQ is registered. Halstead therefore hopes that other tests may 
be found which will reveal loss of biological intelligence. From his tests he 
isolates four factors, in terms of which he describes and theorizes about 
adaptive behavior. The following quotation will show that his position is a 
strong challenge to convention in this area: 

If we examine the cootent of the Stanford-Binet test from the stand¬ 
point of our basic factors ( C, P, A, D), we find that its content makes 
substantial demands on C (central integrative field factor), much less 
demand on A (factor of abstraction) and P (power factor), and a sub¬ 
stantial demand on our D factor (specific abilities). . . . The fact that 
the scale shows a moderately high correlation with ability to do secondary- 
school work, for example, validates neither the scale as a measure of intel¬ 
ligence nor, for that matter, the schoolwork commonly selected a9 worthy 
tasks. One could probably arrange the optical or temperature compo¬ 
nents, for example, of school environments in such a way that quite 
different indicators would become “valid” in predicting performance—if, 
indeed, this has not already been demonstrated. Whether biological intel¬ 
ligence is a critical factor at all in successful performance of schoolwork 
or in setting the tasks for it remains to be demonstrated. Certainly there 
is some reason to suspect that the school situation may provide a mass 
medium for impressing neurotic modes of adaptation—the polar extreme 
of biological intelligence—upon the general population. 

The evidence does not seem adequate to support Halstead’s view. While both 
the Stanford-Binet and present educational methods may justly be criticized 
for their limitations, there are no data in this study which afford a basis for 
improvement in either. If Halstead is dissatisfied with older mental tests, 
his own measuring devices are unlikely to be better. For lie points out that 
the Henmon-Nelson test is quite comparable to the Binet, in terms of the 
functions it taps: yet the Henmon-Nelson test has considerable communality 
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with the tests Halstead accepts as indices of biological intelligence. At the 
most, the finding that the Binet does not reflect brain damage implies that 
supplementary tests should still be sought. 

The heart of Halstead’s theory and of his presentation in this volume is 
a factorial analysis. If he is correct that there arc four significant factors of 
mentality, unrecognized as such heretofore, these factors would become im¬ 
portant for many investigators. Unfortunately, the factorial study around 
which the surgical study is oriented is open to severe criticism. It is important 
to make the issues very explicit, since Halstead’s procedures are promising 
and the continuation of his studies can be helpful if the interpretation is more 
soundly oriented. The basic difficulty is that in a factor analysis the investi¬ 
gator has many chances to impose judgment on his data, and unless those 
judgments are beyond question, the findings may also he suspect. The follow¬ 
ing judgments are crucial in this study: choice of tests to be factored, rotation 
of axes, and interpretation of the factors. 

What factors Halstead finds in biological intelligence depends on what tests 
he puts into his battery. The basis for test selection is ambiguous, since bio¬ 
logical intelligence is nowhere defined. He prefers that this definition be 
inferred from the tests which measure it. But the tests were chosen in part 
for practicability, and in part because they “seemed likely to reflect some com¬ 
ponent of biological intelligence.” When we go behind this circularity, it 
appears that he means, but nowhere states, that “biological intelligence is that 
which is reduced by frontal-lobe injury.” He began his work with 26 diver¬ 
sified tests. Ten quantitative tests which discriminated lobectomies from 
controls are retained (no data on the differentiating power of the others being 
reported). These 10 testa are used in an impairment index. Eight of these 
tests, plus three others, are used in the factorial analysis. This selection pro¬ 
cedure is unexplained. Flicker fusion is kept in the battery, but the Seashore 
tonal tests, which also discriminate the brain-injured, are not retained. The 
absence of an explicit rationale for test selection is reminiscent of the days of 
Galton, when investigators tried one test after another almost at random, to 
see what they might reveal about individual differences. The tests employed 
are acceptable, but there must be other performances that would be just as 
important as tapping rate, peripheral vision, and flicker fusion. In any case, 
13 tests are too few to be the basis for mapping a domain which encompasses 
attention, sensory capacity, adaptation in simple performance, ability to learn, 
and speed of reaction. 

Halstead asked Thurstone to make the factorization reported “blindly,” 
without knowledge of the tests themselves. But Thurstone himself indicates 
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(2, pp. 331, 337) that rotation should be based on psychological character¬ 
istics of the tests. Because the rotation reported is the basis on which the 
factors were identified, the reviewer has attempted to make a better rotation, 
using the knowledge about the tests which was not available to Thurstone. 


The new structure given in 

Table 1 does not differ grossly from that pub- 



TABLE 1 



Factor 

Loadings of 

Halstead’s Tests 



(Loadings 

under 

.20 omitted) 



Tests 

Analysis by Thurstone (blind) Rotation by 

reviewer 


C 

A 

P D C 

A 

P D 

1. Carl Hollow Square 

.25 

.45 


.45 


2. Halstead Category 

3. Flicker fusion 

4. Seguin formboard, 

.5 

.6 

.5 

.65 

.5 

presented '“hon visually 



.6 


.5 

5. Recall from 4: 





incidental learning 

6. Recall from 4, 


.7 

.4 —.4 

.6 

.4 

more difficult test 


.3 

.25 

.3 

.2 

9. Henmon-Nelson 

13. Perception of 

.6 

.3 


.4 

.3 

speech sounds 

.5 


.5 



14. Tapping rate 

16, Memory for 
time interval 

.4 


.25 .4 



.4 


.3 



17. Rapid form perception 

18. Rapid color perception 

.4 


.6 .3 


.6 

(simultaneous with 17) 

.4 


.6 .3 


.5 

19. Peripheral vision in 






brief exposure (simul¬ 
taneous with 17, 18) 



.5 


.5 


lished, but is perhaps more interpretable. The new structure is at least as 
simple as the original, and more tests have loadings on just one factor. 
Halstead’s data are not adequate to permit a confident unique rotation and 
factorial interpretation. The correlations are based on 50 cases, and corre¬ 
lations near .30 for such a sample arc quite unreliable. The communalities 
of the tests are generally low, which means that much of the variance of each 
test is unique and not accounted for in the common factors. In other words, 
when we center attention on the common factors, the aspect of behavior that 
accounts for the decline of performance on a test after brain injury may be 
poured down the drain with the neglected unique factors. 

Looking at the suggested interpretation of the factors, there can be little 
disagreement with the designation of A as ‘'abstraction,” or perhaps merely g. 
The new rotation throws more of the variance of the Category test (which 
is an excellent measure of intelligence as Binet defined it) into the second 
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column. The remaining positive loadings are equally consistent with the no¬ 
tion of A as general intelligence (ability to learn, adaptability, reasoning), 
The first factor C is found in a thoroughly heterogeneous group of tests, by 
cither rotation. The defining tests, 13, 14, and 16, could scarcely be less alike 
in apparent content than they are. Halstead calls this factor by the unclear 
name "central integrative field.” This seems to mean that high C represents 
alertness to a wide range of possibLe perceptions, and might have such syno¬ 
nyms as receptiveness, recognition of cues, sensitivity, and range of infor¬ 
mation. A simpler explanation may be that the tests loaded witli C have a 
common element of effort, concentration, immediate motivation, or purposive- 
tiess. In the new rotation, No. 5 takes on a negative loading; it is a measure 
ot incidental learning, tested without advance warning. The difference be¬ 
tween 19 and 17-18 may be that the subject who concentrates strongly on 
foveal stimuli is less likely to perceive the peripheral simultaifeously. Cer¬ 
tainly, C cannot be interpreted confidently without further data. 

P, the power factor, is a remarkable suggestion. Just one test, flicker 
fusion, has loadings on this factor only. The two tests with next highest 
loadings arc two aspects of a single visual performance. Just what is the 
factor being measured cannot be explained from the correlational data, but 
it may be a very fundamental and significant characteristic. Halstead shows 
that flicker fusion relates to the BEG, and suggests that it is an indicator of 
the brain’s ability as an electronic system to handle signals in rapid succession 
without an overload. Flicker-fusion performance declines with anoxia and 
brain damage, and in the undamaged brain fluctuates over long and short 
cycles allegedly having some correspondence to work efficiency. It is pre¬ 
mature to consider the power factor to be identified, on the basis of the few 
loadings found, but Halstead makes a convincing case that something is re¬ 
vealed by the flicker-fusion test which is worth much further study. Whether 
this index is "biological intelligence” or not, it may be a valuable diagnostic 
indicator and research tool. 

The D factor is established on the basis of only a single correlation 
(>*4.19 = .363). The location of such an axis is quite untrustworthy (cf. 
Thurstone, t, pp. 334-340), and the loadings of the tests might be much 
different in a new sample, or in a new battery of tests. It appears best to 
dismiss the D factor until new evidence is secured. Halstead chooses instead 
to interpret it as a directing factor, which permits one to exteriorize intelli¬ 
gence through special, effector abilities.'This hypothesis is contrary to previous 
concepts of effector abilities, and if one must interpret D, there is some basis 
for thinking of it as an ability to resist distraction. Both Tests 4 and. 19 
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demand performing a task under unfamiliar, disorganizing, annoying con¬ 
ditions. 

In summary, it appears that Halstead's factors are not rooted in sufficient 
evidence. Before they can be used as operational concepts, and a theory of 
intelligence built upon them, there must be more factorial studies with more 
tests and more cases, until each axis is determined with little ambiguity. There 
may be some significance to the tentative factor C, but its present identifi¬ 
cation is unsatisfactory. The flicker-fusion test appears likely to be important, 
but it might be wiser to think conservatively of it as an isolated indicator, 
rather than a “power factor/' until more evidence is in hand. 

Halstead mentions most of the limitations of factor analysis and of his data, 
at some place in his report. But the extent to which he has been willing to 
pile interpretation upon his data suggests that lie did not completely recognize 
how damaging these limitations are. Halstead warns the reader that he is 
dealing with exploration, speculation, and analogy. These cautions could 
scarcely be given too emphatically. 

Halstead's book is significant. His data are gathered with admirable 
technique and imagination. Hypotheses are gathered from stars and spun 
from cobwebs, but many of them have an appeal that should lead to long 
and rewarding research. The possibilities of the brain-damaged patient as a 
subject are important, and Halstead will be a guide to studies of this resource. 
If all the speculations are rejected, and most of the book is speculative, there 
remains a major body of facts and significant summaries of concepts that 
must not be ignored. 

Biological intelligence has not here been clarified. It is still undefined, 
unmapped, and probably largely untested. But new light has been shed on 
what brain damage does to performance, and that is a welcome contribution. 
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The Journal of Genetic Psychology, 1949, 7B, 137-144, 


(Termav , L. M & Oden, M. H. The Gifted Child Grows Up. Stan¬ 
ford: Stanford Univ. Press, 1947 . Pp. 448.) 


Reviewed by Frank T. Wilson 


The Gifted Child Grows Up is the exciting title of the fourth volume 
in the monumental Genetic Studies of Genius presented by Professors Ter- 
man and Oden and their associates at Stanford University and the coopera¬ 
tive group of subjects first studied in 1921 now, as reported in this volume, 
25 years older. Have these men and women stood the test of years? Have 
they fulfilled the “promise of youth?” The answer in general is, “Yes, 
decidedly so.” The answer is, also, “within the limits of human nature,” 
for not all reached the high goals hoped for. Apparently, factors of circum¬ 
stance combined, perhaps, with others of deep inner nature, bore upon some 
of these gifted individuals, just as markingly as they do on the rest of us. 
One cannot but wonder if that unhappy outcome was necessarily in the cards 
fate dealt out to them.. 

The rare opportunity of following individuals for 25 years has contributed 
to the monumental character of the Terman series. Few, if any, longitudinal 
studies covering such a long period of time and with such a large number 
of subjects, have been made in the field of social studies, certainly none with 
ihe competence, care, and thoroughness of this one. And, as the authors 
say: “The investigation is now only at its half-way point” (p. 379), There¬ 
with they suggest lines of investigation for the next 25 years: estimate more 
fully “the ultimate contribution of the group to science, scholarship, litera¬ 
ture, and social welfare, 1 ' and “its ultimate fertility, longevity, insanity 
rate, and divorce incidence,” test “all of the second generation by the Stan- 
ford-Binet Scale,” also “even the third and fourth generation,” give the 
original subjects “more thorough tests of general intelligence," if possible 
“at five- or ten-year intervals,” study in them “the problem of mental aging 
in which the well-documented case histories will contribute extraordinarily 
valuable data on marital happiness or maladjustment,” secure “psychiatric 
examinations” for all members of the original group, see if far them the 
Sheldon method as to somatotypes holds, “so that personality data and case 
histories could be correlated with body build” (pp. 379-380). “Our gifted 
group because of the detailed case histories available for the individual sub¬ 
jects, is probably capable of throwing more light on this problem than any 
other group in the world” (p. 380). 
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This "ambitious” program "is in fact minimal, rather than ideal” (p. 
380). On such a rich basis of record already at hand these and other 
investigations seem certainly to merit high position on priority lists for re¬ 
search grants. Many of us wish to Dr. Tcrman and his collaborators 25 
years and more of borrowed time to share in such studies, and for ourselves 
a similar elixir so that wc, too, might know the full course of life of the 
individuals so far engagingly revealed. 

The general plan of the book gives first a brief historical account of the 
beginnings of the study, which involved 1,528 children sifted out of “a 
school population of about a quarter-million,” in California, and all of whom 
fell within the upper 1 per cent of mental ability. A resume of the nature 
and findings of this first study is given in Chapters I to V. The complete 
account of this study is presented in Volume I of the Genetic Studies of 
Genius, Mental and Physical Traits of a Thousand Gifted Children . An¬ 
other l^sumd of a follow-up study in 1927 appears in Chapter VI. “Per¬ 
haps the most important outcome of the 1927-28 follow-up was the fact 
that the composite portrait of the group had changed only in minor respects 
in six years. As a whole, the group was still highly superior intellectually, 
for the most part within the top 1 or 2 per cent of the generality” (p. 64). 
The full account of this study appears in Volume III, The Promise of Youth. 

Chapter VII describes follow-up investigations made in 1936, 1940, and 
1945. Nearly all of the information gathered in these follow-up studies 
was obtained by the use of information blanks, rating devices, and interviews. 
Most of it was obtained by mail. The percentages of returns sent in by 
the subjects known to be living when solicited for information in the last 
studies was the answer to the prayers of alL mail survey enthusiasts', in 
1940, 96 per cent "actively cooperating”; in 1945*46, 95.3 per cent “sup¬ 
plied the information called for” (p. 77). This “almost incredible amount 
of cooperation” although presumably motivated in part by loyalty to Dr. 
1 erman, might well be judged one of the characteristics of gifted individuals 
indicative, perhaps, of a degree of socialization not commonly found “in 
the generality.” 

Chapters VIII to XXV discuss the findings of the complete study of the 
subjects from 1921 to 1946, with particular emphasis upon the latest data 
obtained. A considerable variety of chapter headings indicates the wide 
scope of these concerns, including such matters as mortality, health, adjust¬ 
ment, interests, marriage, war records and many others, The final chapter 
is headed, Looking Backward and Forward.” A list of 75 cited references 
and over two pages of others follow the last chapter, and in a large appendix 
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the reproductions are given of most of the instruments used for gathering 
data in the 1936, 1940, and 1945 surveys. These documents may well 
become standard forms for securing information in regard to gifted children 
in other investigations ill the field. They were most carefully and expertly 
devised. Much needed additional valid and reliable data regarding superior 
individuals could thus be obtained by other workers, who might make use 
of them at great saving of time and probably of error. 

Questions may be raised as to the sampling of giftedness originally made 
by Terman and his co-workers, of the statistical sufficiency of treatment 
of some of the data, e.g.. the use of critical ratios, rather than the significance 
of terms or the comparison of the whole of a population with a selected part 
of it, and of the highly subjective nature of most of the data comprising 
most of the last three follow-up studies. These criticisms seem academic, 
however, in the light of the accumulation of reasonableness the 25 years of 
results have produced. Not that a summation of errors makes for truth 
but that the accumulation of evidence clarifies what at one stage may not 
be clear. The individuals lived up to their early classification as mentally 
superior. Their mental superiority reflected itself in general in areas where 
mental ability counts appreciably, in school work, occupation, and in many 
other human relationships. 

Most of the findings of the several follow-up studies verify conclusions 
tentatively made in the first volume, and the promise indicated by the data 
of volume three. The 1,434 living individuals of the original 1,528 who 
responded were found, after 25 years, to maintain their physical, mental, 
and personal superiority: “in vocational achievement . . . well above the 
average for college graduates,” “show a normal or below-normal incidence 
of serious personality maladjustment, insanity, delinquency, alcoholism, and 
homosexuality," “the incidence of marriage (to 1945) is above that far the 
generality of college graduates of comparable age in the United States,” 
“marital adjustment ... is equal or superior to that found in groups less 
highly selected for intelligence,” “offspring . . . show almost exactly the same 
degree of filial regression as is predicted by Galton’s law” (p. 378). 

There is evidence given in this volume, however, which is contrary to 
two widely held opinions regarding gifted individuals. One of these hypoth¬ 
eses was proposed by the late Leta Hollingworth, and supported by others, 
as possibly a general problem, the personality adjustment difficulties of the 
■ highly gifted. In Chapter XXI, “Subjects of IQ 170 or Above,” the authors 
specify particulars regarding 45 men and 29 women so classified (the 1921- 
23 subjects were 857 boys and 671 girls) “to discover how (they) . . . 
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differed from the gifted group as a whole” (p. 294). “The results . . . 
were more often negative than positive.” "The ratings on nervous symp¬ 
toms and mental adjustments as of 1922, 1928, and 1940 were almost 
identical for the high group and for the total group with one exception-, 
in 1940 a somewhat smaller proportion of women in the high group (N =» 32 
in this particular) than in the total group were rated as “satisfactory.” 
Tciman gives a critical ratio for this difference of 2.5, using McNctnar’s 
formula, cited in a footnote to page 284. This concession of a point on 
the basis, frankly, of rather slim data and the stretching of statistical terms, 
seem not convincing, especially in view of the clearly negative evidence of 
the other comparative data presented on this question. 

In regard to “social adjustment,” the analysis shown in a table on page 
28, likewise indicates no clear trend toward maladjustment. 

Except for the ratings of 1928, the data give little support to the 
belief that children of extremely high IQ develop a greater amount 
of social maladjustment than do bright children of considerably 
lower IQ. That the ratings secured in 1928 were somewhat unfavorable 
to the high groups may possibly mean that for a period around the 
middle teens the child of IQ 170 or above is especially likely to show 
some maladjustment. If this is true, the condition is one which appears 
to correct itself later” (p. 287). 

Discussing this matter further the authors say: 

That the child of very high IQ faces a more difficult problem in 
social adjustment than does the lfess- precocious child cannot be 
denied. Consider, for example, the Beven-year-old boy in our group 
whoBe mental age at the time was 13 years, and whose favorite 
reading was Gibbon’s Decline and Fall of the Roman Empire! A 
large part of this boy’s vocabulary was utterly unintelligible to the 
average boy of his age; it was almost as though he spoke a different 
language. For a time he had difficulties galore in social adjustment, 
but in 10 years he seemed to have won out over all of them. Many 
other subjects in our group Kaye had a similar history. The point is 
that, although children of this type are faced by difficult problems of 
adjustment, they have very superior intelligence with which to meet 
them. “Social” intelligence correlates positively rather than negatively 
with "verbal" intelligence. Although among gifted children and also 
among historical geniuses there are individual cases of what might be 
called social imbecility, these are rare exceptions to the rule (pp. 287-88). 

Chapter XX takes up “The Problem of Acceleration.” This old ad¬ 
ministrative device for partially meeting the individual needs of gifted 
children seems at present writing to be reposing somewhat disgracefully in 
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the educational dog-house, although more school systems than some sup¬ 
pose are relying heavily upon the sophistically discredited practice. 

An elaborate analysis and comparison of data regarding three groups is 
presented in this chapter. Group I comprised 36 men and 26 women who 
had been accelerated two to four years. Group II had 181 men and 151 
women advanced from one to two years; and Group III, 568 men and 
430 women, had zero to one year acceleration. Six areas of appraisal were 
covered: intelligence, educational history, vocational status and avocational 
interests, social adjustment, marital status, and physical and mental health. 
The data bearing upon this problem are complex, to say the least. To begin 
with, acceleration, while tending to be used most heavily with the most 
intelligent (according to the childhood Binet IQ's Groups I and II were 
significantly superior to Group III), other factors were operative, so that 
not all the very high IQ children were accelerated. 

Data showing comparative educational achievement in terms of number 
graduating from college, age at college graduation, average B grade or 
better, graduation with honors, years of graduate work, earning 15 or more 
recommending high school units, and mean achievement quotients (Table 
79, pp. 269-70) indicated records by accelerated individuals as good as or 
better than by non-accelerated. The former, it must be remembered, were 
younger when in school and “skipped” instructional contributions to their 
knowledge and skills to a greater or lesser degree. 

Eight measures of social adjustment were applied to the three groups. 
“Our conclusion from the evidence ... is that the influence of school 
acceleration in causing social maladjustment has been greatly exaggerated” 

( P . 275). 

As to marriage: 

"The differences in the marriage rate are nut statistically reliable. 

. . . Separations and divorccB occurred less often among the highly 
accelerated.” "The mean age at marriage was appreciably lower 
for the accelerated group (1.3 yearB, each sex, for Group I com¬ 
pared with Group III). This trend is significant from the point of 
view of eugenics’* (p. 276). 

Seven comparisons as to physical and mental health gave “no support 
to the fairly wide-spread opinion that rapid promotion in school is likely 
to be detrimental to physical and mental health” (p. 279). 

In concluding the chapter the authors refer to Noel Keys’ monograph 
on The Under Age Student In High School and Collegej “Whose findings 
support the conclusions of this chapter at almost every point” (p. 281). 
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An elaborate analysis and comparison of data regarding three groups is 
presented in this chapter. Group I comprised 36 men and 26 women who 
had been accelerated two to four years. Group II had 181 men and 151 
women advanced from one to two years; and Group III, 568 men and 
430 women, had zero to one year acceleration. Six areas of appraisal were 
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interests, social adjustment, marital status, and physical and mental health. 
The data bearing upon this problem are complex, to say the least. To begin 
with, acceleration, while tending to be used most heavily with the most 
intelligent (according to the childhood Binet IQ’s Groups I and II were 
significantly superior to Group III), other factors were operative, so that 
not all the very high IQ children were accelerated. 

Data showing comparative educational achievement in terms of number 
graduating from college, age at college graduation, average B grade or 
better, graduation with honors, years of graduate work, earning 15 or more 
recommending high school units, and mean achievement quotients (Table 
79, pp. 269-70) indicated records by accelerated individuals as good as or 
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Finally: 

It ia our opinion that children of 115 IQ or higher should he promoted 
sufficiently to permit college entrance by the age of 17 at latest and 
Chat a majority in this group would he better off to enter at 16.' Ac¬ 
celeration to this extent is especially desirable for those who plan to 
complete two or more years of gradontc study in preparation for a 
professional career" fp. 281). 


Chapter XXII on "Subjects of Jewish Descent” (lives many comparisons 
with non-Jewish subjects, showing among other things that the 152 Jew¬ 
ish individuals in the gifted group revealed no reliable differences in IQ 
scholastic records, nervous symptoms, or general adjustment, no known 
cases among them of delinquency and homosexuality, and a scattering of 
possible differences in other more minor respects. "The conclusion sug¬ 
gested by these detailed comparisons is that the Jewish subjects in this 
group differ little from the non-Jewish except in their drive for vocational 
success, their somewhat greater tendency toward liberalism in political atti¬ 
tudes, and somewhat lower divorce rate" (p. 310). It comes to mind in 
this connection that Witty and Themnn found that gifted Negro children 
tended to resemble groups of American white children who -were superior 
m test-intelligence. 


U B ™ unt o£ war records is g‘ ven in Chapter XXIV. More than one- 
half of the gifted men were above the age of 30 years when tile United States 
entered the war. Three hundred and twenty-three or 42.5 per cent of the 760 
men on whom information had been secured by late 1946 were enrolled in the 
armed forces, "exceeding that for all males in the country aged 18 to 44” 
IP- 356). Incomplete records gave 90 citations reported by 70 men—about 
. Cem . of a the men of the gifted group who entered the services. 
Awards included 4 Legion of Merit, 5 Distinguished Flying Corps With 
Oak Leaf Cluster, 15 Purple Heart. Twenty-one, or 6.5 per cent of the 
men were killed or wounded. 

Twelve women were in the services and, "between 50 and 60 women 
were engaged directly in war work either in government agencies or ia 

wmk V u ° nB the la “ er Werc “Eineering draftsmen, aircraft 

" T-f' ™ chi " e - sh °P workers, a supervisor of farm labor, 
‘ of 1 h "T' governmerll; agencies served with the Depart¬ 

ment othT 5 0fKCe ° f War Inf0 ™ ati ™. ** War Labor Board, and 
bTanaW dePartmentS - rh =y deluded economists, statisticians, editors, 
77 nes - * (P- 356). Terman and others have shown 

erltw t ten 7 C y. of gif '=d girls to be more interested in activities in- 
teresting to boys than is true of girls generally. 
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As to volunteer war work: “Blood-bank donations were mentioned by a 
large proportion. Other activities frequently mentioned had to do with 
civilian defense, ration-board work, the Red Cross, and the U.S.O.” (p. 357). 

Particular mention of Chapter XXIII must also be made: “Factors In 
the Achievement of Gifted Men.” This is a somewhat expanded re-study 
of data originally presented in the Yearbook of the National Society for the 
Study of Education, 1940, Part I. Two groups called A and C, made up 
on the hasis of ratings of “Vocational Success” were compared. The A *s 
were the 150 whom three judges considered “most successful” out of 730 
on the basis of case records, and the C’s were the 150 adjusted “least success¬ 
ful”—roughly the top and bottom 20 per cents. The chapter covers 42 
pages,, obviously much too much for anything but briefest and most chal¬ 
lenging extraction. Only five IQ points separated the groups, according to 
1922 Binet IQ's available on 188 of the 300 men concerned. Other differ¬ 
ences,' however, were marked. 

Everything considered, there is nothing in which the A and C groups 
present a greater contrast than in drive to achieve and in all-around 
social adjustment. Contrary to the theory of Lauge-Eichbaum that 
great achievement is usually associated with emotional tensions which 
border on the abnormal in our gifted group success is associated with 
stability rather than instability, with absence rather than presence of 
* disturbing con dicta—in short, with well-balanced temperament and with 
freedom from excessive frustration. The Lange-Eichbaum theory may 
explain a Hitler, but hardly a Churchill; a Goebbels, perhaps, but 
hardly a Goethe (p. 352). 

Every administrator, teacher, and other adult concerned with guiding 
the growth and development of our American boys and girls, should become 
familiar with the major findings of the California 25-year study. On 
pages 3 and 4 the authors indicate their opinion of the need for knowledge 
in this respect. The last of "five essential features of the investigation as 
planned” (in 1921-22) was: 

One other thing should be made clear: the investigation as planned 
was not a direct attack upon the pedagogy of gifted children; it was 
instead a search for the basic facts that wuuld provide a necessary 
prologomenon to further advances in this field of special training. In¬ 
formation must precede reform. It was lack of information that had 
made this region the darkest Africa of education. Once the physical 
and mental characteristics and the developmental tendencies of intel¬ 
lectually superior children have been definitely established, then, and 
only then, is it possible to plan intelligently for their education" (pp. 

3-4). 
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The extent of sheer ignorance of facts and of misconceptions about eifw 
children still the case on the part of teachers and administrators is it 
ishing—frightening, too, because now, when emotional forces are so 'i" 
spread and dominant in our country and throughout the world, we need n 
the wisdom and powers of understanding we can muster. Gifted nel 
in the making and in adulthood, are unusually valuable for this reason ° 
Gifted children are both gifted and children. While their mo„ ' ' ,■ 
in both these natures, it is in the understanding of their growth 7 7 * 

mdy individual as those of the test of us, and particularized as ate 1“ 
hrough understanding helpfulness we may make contributions to fulfillment 
promise, rather than being sharers in responsibility for wasted tale t 

“‘“"l su . 

». ,m »„■■■ ”• “ im ' “«>•.* . 
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FACTORS PRODUCTIVE OF CONDITIONED IMAGES OR 
SENSATIONS* 1 

The New York Hospital, Hunter College, and Cornell University 


Frances Corn-Becker, Livingston Welch, Vincent Fisichelli, and 
Ethel Toback 


A. Introduction 

Perceptions occurring in the absence of adequate stimuli have been observed 
in varying experimental procedures. 

Thus, Leuba (7) was able to produce post-hypnotic conditioned sen¬ 
sations of suhjccts through a conditioning technique while in the hypnotic 
state. In this manner auditory, visual, pain tactual, and olfactory condi¬ 
tioned sensations were evoked by 14 subjects in a group of 16. (Scott, 9, 
conditioned finger withdrawal from shock to the sound of a buzzer in subjects 
under hypnosis.) 

Conditioned sensations, where direct causal factors were emphasized to the 
subject j have been reported by Brown (1) and Seashore (10). In these 
experiments, the subject was shown an elaborate apparatus for the produc¬ 
tion and control of a simple stimulus such as warmth, odor, or electric 
shock. The fact that the apparatus could produce the stimulus and increase 
it very gradually was demonstrated to the subject. Then, in a mock sensory 
acuity test, the stimulus was omitted, although the experimenter pretended 
to produce it. Under these conditions Brown found that 60 to 90 per cent 
of his subjects reported a perception in the absence of a stimulus. An inci¬ 
dental report of a conditioned sensation in an experiment by Cole (2) can 
also be explained in terms of a direct causal factor. In his report of a 
conditioned eyelid experiment (electric shock was the unconditioned stimu¬ 
lus) Cole reports the statement of a subject as follows: “That shock was 
awfully weak.” 

It has been shown by Ellson (4) that conditioned sensations can be pro¬ 
duced through the use of subliminal stimuli involving a difficulty of discrim¬ 
ination. Ellson paired a light with a tone. The onset and decline of the 
tone was gradual, coming above the threshold usually several seconds after 

^Received in the Editorial Office on September 15, 194S, but delayed in publication. 

1 Study from The New York Hospital and the Department of Psychiatry, Cornell 
University Medical College, New York; Hunter College, The Institute for Research 
in Clinical and Child Psychology, and Cornell University, Ithaca, New York. 
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the onset of the light. If the subject pressed a key during the interval when 
the light was on, but the tone was not, a conditioned sensation was reported. 
Other incidental reports of conditioned sensations in experiments involving 
the use of subliminal stimuli and difficulty of discrimination arc those of 
Garvey (5) and Mowrer (8). Garvey, with shock as the unconditioned 
stimulus, conditioned respiratory changes to a vibrator or buzzer separately, 
and then tested the stimuli separately, and together, states that six out of 
eight subjects reported shock with the double stimulus although this double 
combination actually was never given. One subject reported each day for 
three days that the shock came with the double signal usually and seldom 
in any other combination. Thus, for this subject the shock was below 
the threshold of report. Mowrer used a shock which built up gradually 
from zero to a supra-threshold value. He states: “If after a series of 
presentations of the gradually increasing shock, the shock was completely 
withheld for a time, subjects almost invariably pushed the key.” 

E. L. Kelly (6), who specifically designed an experiment to produce 
conditioned sensations without the aid of hypnosis, obtained completely 
negative results. He paired tones with colors, with one of his subjects, as 
many as 3,000 times, but no subject reported the tone when the color was 
presented alone. 

In an experiment by Corn-Beclcer, Welch, and Fisichelli (3), seven 
incidental conditioned sensations were reported. These could not be ex¬ 
plained either on the basis of subliminal factors, as in the case of Ellson, 
or of Leuba, since there was no hypnotic situation, nor of the early experi¬ 
ments involving a direct causal factor (where the production of a stimulus 
by specific apparatus was demonstrated to the subject), but must be explained 
in other terms. The above mentioned experiment involved an association 
between the stimulus word presented on the lantern slide screen and its repre¬ 
sentative value to the subject. Thus, when the word “Breeze” was pre¬ 
sented the subject reported feeling a chill. 

B. The Problem 

Our purpose in studying the six groups described below was to discover 
whether conditioned sensations could be produced (a) without hypnosis, (b) 
without direct causal factors, and ( c ) without the difficulties involved in dis¬ 
crimination between the presence or absence of an objective stimulus. We did, 
however, make use of conditioned and unconditioned stimuli that had symboli¬ 
cal relationship. In this sense two different series of words were used. We 
also attempted to discover the effects produced by blocking off distractions 
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resulting from the flow of association of ideas, by means of a wire recorder 
giving instructions to the subject to “think of nothing.” 

First we attempted to produce a conditioned sensation along strictly 
Pavlovian lines in two of our groups where the word and its representative 
were shown. In these two groups the word “Cross” and a picture of a 
cross were presented simultaneously for 11 trials. On the 12th trial the 
word “Cross” was presented alone to determine whether the individual would 
have the conditioned sensation of the picture of a cross in the blank space 
alongside the word (Group I). 3 Secondly, we further attempted to see 
if such conditioning could be aided by blocking off internal distractions. 
Though the subject was in a sound-proof room in which there were no 
external distractions, there remained the possibility of distraction in terms 
of his own associations. Suggestions were given therefore, on a wire re¬ 
corder, to “keep your mind blank,” “think of nothing” (Group Ha). 

In the third and fourth groups (Group Ilia and Group Illb) we 'at¬ 
tempted to produce conditioned sensations at an abstract level of condition¬ 
ing. 8 The difference between these two groups lay in the different stimuli 
used for each, and in the fact that the reinforcements in Group Ilia in¬ 
volved several sense modalities, depending on the particular word (the word 
“Music” was followed by the playing of music, etc.), whereas the reinforce¬ 
ments in Group Illb were all visual, in that all the word symbols were 
followed by a picture for the word. Thus, the word “Circle” was followed 
by a picture of a circle. 

In the fifth group (Group IV), we combined the recorded suggestions 
with the abstract conditioning level of Group Ilia to determine whether 
blocking out of internal distractions would facilitate the production of 
conditioned sensation at this abstract level. 

In the last group (Group lib), we combined the Pavlovian level with a 
wire recorder which gave instructions to the subject, not only to keep the 
mind blank, but to concentrate the attention of the subject on the screen. 
We assumed that if we would be successful in focusing the attention of the 


2 Tlie necessary precautions were taken to make certain that this was not the effect 
of an after-image. Thus sufficient time was allotted between the 11th and 12th 
trials to rule out this possibility. 

“This is not the generalization of Pavlov’s dog, who through reinforcement by 
a bell to salivate to Pitch A now salivates to a bell of a slightly different pitch. 
Thia is a specific type of generalized conditioning where we are dealing with 
conditioning factors of past association. Through the use of word symbols we 
have built up in the subject this different generalization to produce a CR to an 
Un.S. which was never reinforced. We have referred to this as abstract condi¬ 
tioning in a previous paper (3). 



152 


JOURNAL OF GENETIC PSYCHOLOGY 


subject on the specific stimuli shown at a particular moment, we would be 
able to determine by the number of subjects who would give a visual con¬ 
ditioned response, as contrasted with the number who would condition in 
the Pavlovian group where the emphasis was to “think of nothing,” whether 
concentration of a positive nature was an additional factor in producing 
conditioned sensations. 


C. Apparatus 

A Fordham two-stage D-C. amplifier, in series with an Esterline-Angus 
graphic ammeter delineated in permanent form all the deflections associated 
with changes in the skin resistance of the subject. The galvanometer was 
in circuit with the subject through silver electrodes held to the palms of 
his hands by rubber straps. The subject was seated before a lantern slide 
screen, on which appeared at randomized time intervals, and in randomized 
order the following words, one at a time: “Breeze, Red, Green, Music, 
Flicker, Dark, Nothing, Cross,” and on the 9th slide the word “Cross” on 
one-ha)f of the slide, with the other half of the slide blank. These slides were 
used in Group Ilia and Group IV. 

The subjects in Group Illb were shown slides with the following words: 
“Circle, Triangle, Square, Line, Zigzag, Star, Cross,” and on the 8th slide 
the word “Cross” in smaller letters on one-half the slide, with the other 
half of the slide blank. These slides were presented in randomized order 
and at randomized time intervals. 

The activation of all the stimuli was under mechanical control, devised by 
Welch (3). A button on the panel was pressed which simultaneously ( a ) 
activated a telechron motor (timed for four seconds) ; ( b ) seesawed five 
mercury switches; (c) activated the marker pen; ( d ) activated an electric 
counter; (e) turned off the top light for four seconds; (/) turned on the 
projector for four seconds. At the end of the four seconds, the seesaw was 
pulled down so that the motor automatically shut off its own current. 
When the procedure required reinforcement the assistant turned on a toggle 
switch (labeled to correspond to each individual stimulus) which activated 
the appropriate mercury switch for each individual stimulus. Thus, the 
toggle switch labeled “Green” was turned on, the button mentioned above 
was pressed, and a green light appeared simultaneously starting with all the 
activities mentioned above. The projector could be turned on, either through 
activating the telechron motor as above or independently by a push button 
by the experimenter in the room with the galvanometer. 

Three rooms were used. The pathometer and graphic ammeter were 
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under the control of the experimenter in the first room, the subject was in 
the second room, and the assistant who activated the various stimuli in the 
third room. 

A wire recording (No. 1) was made by Welch in which he spoke to the 
subject as follows: 

We are trying to see how well yon can relax. Think of nothing, abso¬ 
lutely nothing. Just let yourself fall into a drowsy state. Just try to 
relax, Think of nothing. Just let yourself go into a stupor. Do not 
fall asleep. 

These instructions were repeated to the subject for the duration of the 
experiment. 

The second wire recording (No. 2) instructed the subject as follows; 

Concentrate on the word that will appear on the lantern slide screen, 
and then relax until it is time for the next word to appear. Just relax. 

Think of nothing but the word that is on the screen, and anything else 
that is happening in the room. You will be drowsy until the word 
appears, and then you will be alert to what is happening on the screen. 

You will not fall asleep, bub you will concentrate on the word on the 
screen, 

D. Groups and Procedure 

1. Group I: Pavlovian Level Without Recorded Instructions 

In this group the word "Cross” was presented alone for 10 seconds at 
which point it was followed by the second slide having the word “Cross” 
with a picture of a cross next to it for four seconds. The picture of the 
cross was faint but clearly discernible. 

There were 16 trials presented in randomized order and at randomized 
time intervals. On the 12th and 16th trials the word “Cross’ 5 alone was 
presented at which point it was followed by the second slide, this time the 
picture of the cross did not appear, though the word “Cross” on the first 
half of the slide remained. The wire recording was not played. 

2. Group Ha: Pavlovian Level With Recorded Instructions No. 1 
The procedure outlined above for Group I was used, the wire recording 

with the instruction to “Relax 55 being played throughout the presentation 
of the slides. 

3. Group lib: Pavlovian Level With Recorded Instructions No. 2 
The procedure outlined for Group I was used. Wire recording No. 2 was 

played throughout the presentation of the slides. 
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4. Group Ilia: Abstract Level Without Recorded Instructions 

The slides presented included the words “Breeze,” “Red,” “Green,” “Mu¬ 
sic,” “Flicker,” "Dark,” “Nothing,” and on the 8th slide, “Cross” on half the 
slide leaving the other half blank; on the 9th slide, the word “Square,” and 
on the 10th slide the word “Square,” followed by picture square. 

The words “Red," “Green,” “Music,” “Flicker,” “Breeze,” “Dark,” and 
“Nothing,” remained on the lantern slide screen for 10 seconds, at which point 
it was reinforced by its objective reality for four seconds. Thus, the word 
"Breeze” was followed by a breeze from an electric fan, the word “Red” was 
followed by a red light, the word “Music” was followed by the playing of 
music, etc. 

On the 12th trial, the word "Square” was presented, and followed by a 
slide which had both the word “Square” and a picture of a square on it. 

The word "Cross” was presented on the 16th trial for 10 seconds at which 
point it was followed by another slide with the word “Cross” on the first 
half of the slide, and the other half was blank. This second slide remained 
on for four seconds. 

There were 16 trials, with the above slides presented in randomized order 
and at randomized time intervals. The word “Cross” in large letters, fol¬ 
lowed by the word “Cross” on only one-half the slide was presented on 
the 16th trial. In no instance did the picture of a cross ever appear. 

5. Group Illb’ Abstract Level Without Recorded Instructions 

The slides presented included the words “Circle,” “Triangle,” “Star,” 
“Square,” “Line,” “Zigzag,” and “Cross.” Each slide remained on the 
lantern slide screen for 10 seconds at which point it was followed by another 
slide on which appeared the word which had immediately preceded it plus 
the visual representation of the word. Thus, the word “Circle,” was fol¬ 
lowed by a slide with the word “Circle” and a picture of a circle next to it. 
There were, then, two sets of slides, one set which showed the word alone, 
and another set which included both the word and the picture. 

There were 16 trials in which the above words were presented in ran¬ 
domized order and at randomized time intervals. On the 12th and 16th 
trials the word “Cross” was shown for 10 seconds, and followed by another 
slide with the word “Cross” in smaller letters on half the slide, the other 
half remaining blank. A picture of the cross was never shown. 
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6. Group IV: Abstract Level With Recorded Instructions No. 1 

The procedure followed In this group was essentially the same as that in 
Group Ilia. There was, however, one change and one addition. The change 
consisted in showing the word “Cross” followed by the word "Cross" with 
half the slide remaining blank on the 12th trial as well as the 16th trial. 
This substituted for the word “Square” on the 12th trial in Group Ilia 

The addition was the inclusion of the wire recording No. 1 which was 
turned on with the presentation of the first stimulus word and continued 
through the entire experiment. 

The instructions given to all the above groups were as follows: 

This is a test for the sweat activity of the palms of your hands. We 
require that you be in complete repose. The test will last about half 
an hour and therefore we will give you a simple task so that you 
wont fal asleep. You will read words and describe figures that will 
occasionally appear on the screen. We want you to do this in a 
special way. When you see the word "Man," you will say “Word 
Man 1 {this is demonstrated to the subject with the slide of the word 
Man appearing on it). If you were to see the word "Man" followed 
by a picture of a man you would say, "Word Man, Picture Man.” 

Please say this loudly enough for the assistant in the next room to hear 
you. Now try the next one yourself. 

(The slides representing word "Dog,” and word “Dog,” "Picture dog ” 
were presented to determine that the subject understood the instructions.) In 
any instance in which the subject reported seeing a cross which was not pres¬ 
ent, the following procedure was to be followed : 

Two slides, one with the word “Cross” alone, and the other with picture 
of a cross alone were presented for 12 trials in randomized order and at 
randomized time intervals. The word “Cross” was presented alone for 10 
seconds, the telechron motor was activated which kept the projector on 
for another four seconds. At the appropriate time interval, the picture of 
the cross was presented for 10 seconds, and this time was followed by the 
ringing of a loud bell for four seconds. The PGR was recorded for the next 
four trials in which these slides were presented in random order, this time 
without the picture of the cross being reinforced with the bell. The above 
16 trials were designated as Series B. 

The next 16 trials (Series A') repeated the first series. 

If no conditioned sensation was reported, tile experiment was over and the 
subject was asked the following questions: 


1. Was it boring or monotonous? 
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2 What is your association to the word “Cross ? 

3 Did you Have any physical feelings? If >“■" th ™ m 
l Did you see a cross? (Specific to Group. Ilia, IHh and IVO 

5. Did you see a cross every time? (Specific to Groups I, IIa, lib.) 

6. Did you visualize a cross? . . . , , 

7 Was the wire recorder successful in keeping your mind blank? 
Did your mind wander to your own personal thoughts? (Specific 

Groups Ila. IIb> and XV*) , , 

8. Did you have any particular reaction to the voice on the re- 

cording? 

E. SUBTECTS 


One hundred and twenty subjects were used. 

Group I: (20 subjects, Pavlovian level without recorded suggestions) 
consisted of 17 Hunter College students, two staff doctors and one medical 

Group Ha: (20 subjects, Pavlovian level with recorded suggestions No. 1) 
consisted of 13 Hunter College students, two Payne Whitney staff doctors, 
four Payne Whitney Clinic laboratory technicians, and one Payne Whitney 
business administrator. 

Group lib: (20 subjects, Pavlovian level with recorded suggestions No. 
2). This group consisted entirely of Hunter College students- 

Group Ilia and Illb: (Abstract level without recorded suggestions, 40 
subjects) consisted of Hunter college students. . 

Group IV: (20 subjects, Abstract level with recorded suggestions No. 1) 
consisted of 17 Hunter College students and three staff doctors of the Payne 
Whitney Clinic. 

F. Results 


1. Conditioned Sejisations 

a. Group I: (Pavlovian level without recorded instructions t 20 subjects). 
One subject in this group reported seeing a cross on the 12th trial. We were 
unfortunately unable to establish differential conditioning as the bell went 
dead in the middle of Series B. 

Another subject in this group, when asked if she saw the cross every 
time said, “Every time, except the last time.” 

Two subjects in this group reported that they did not see the cross more 
than two times. Actually it was not shown on the 12th and 16th trials 
only. 

b. Group Ila: (Pavlovian level with recorded instructions No. 1 , 20 
subjects). One subject in this group reported: “Every once in a while a 
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slight nervous reaction would run down my legs, particularly after I didn’t 
see the picture of the cross.” 

There were two subjects in this group who reported seeing a picture of 
a cross on the 12th trial. There was no differential conditioning established. 
Both of these subjects stated after the experiment that they must have made 
a mistake. 

There was one subject who reported seeing a picture of a cross on the 
12th trial, and immediately retracted his statement, and said that it wasn’t 
there. 

c. Group lib: (Pavlovian Group with recorded instructions No. 2, 20 
subjects). There were four subjects in this group who reported seeing a 
cross on the 12th trial. Differential conditioning was not established in 
any of these subjects. After the experiment these subjects stated that they 
had not seen a cross. When the subject reported on the 12th trial "Picture 
Cross, 5 ’ they were asked by the assistant "What did you say?” They repeated 
"Picture Cross.” This point will be discussed in greater detail later. 

d. Group Ilia: (Abstract level without recorded instructions, 20 sub¬ 
jects) . None of the subjects said that he saw a cross where there was none 
present. One of the subjects reported that she thought of the word "Cross” 
as angry, and had actually been angry about something before the experi¬ 
ment. She actually shivered at the word "Breeze” and reported a physical 
feeling of coolness at the words "Green” and "Dark.” 

e. Group Illb; (Abstract level without recorded instructions, 20 sub¬ 
jects). None of the subjects in this group reported seeing a cross where 
there was none present. One subject in this group gave an association of 
anger to the word "Cross.” In this instance, however, it was not her own 
feeling of anger, but that of her sister being angry at her, because she had 
lost an umbrella. 

/. Group IV: (Abstract level with recorded instructions No. 1, 20 
subjects). In this group, a visual conditioned sensation was reported to the 
word "Cross.” Differential conditioning was produced in this subject as 
shown in the conditioned PGR response to the word "Cross,” in Series B. 

This conditioned response was evoked again in Series A? 1 on the 12th and 
16th trial's, though the subject did not report seeing a cross on these trials. 

Another subject in this group reported that he "was unsure as to whether 
there was a cross there.” 

From still another subject: “The word on this side, and something on the 
other side, but I don’t remember what it was. In my mind there was a cross; 
it probably was a cross.” 



158 


JOURNAL OF GENETIC PSYCHOLOGY 


Another subject reported that she became angry when the word “Cross” 
was shown. She associated it with racial prejudice. The word “Red” 
actually produced cramps, reminding her of menstruation. he word 
“Breeze” made her feel more physically relaxed. She “felt good.” She said 
she knew she had a physical feeling to the word “Music,” but didn’t remem¬ 
ber exactly what it was. 

Still another subject in this group reported seeing a green rectangle on the 
12th and 16th trials. 

And finally, there was one subject in this group who reported a feeling of 
warmth to the word “Red.” 

Table 1 shows the distribution of the conditioned visual sensation accord¬ 
ing to group. 

TABLE 1 

Distribution of Conditioned Visual Sbnsations According to Groups 

No. of conditioned 


Groups visual sensations 


I: Pavlovian level without recorded instructions 1 

Ha: Pavlovian level with recorded instructions No. 1 2 

lib: Pavlovian level with recorded instructions No. 2 4 

Ilia: Abstract level without recorded instructions 0 

Illb; Abstract level without recorded instructions 0 

IV: Abstract level with recorded instructions No. t 1 


2. Effects of Distraction 

The responses to those questions concerning the helpfulness of the voice 
in aiding concentration, and the attitudinal reactions to the voice were 
tabulated. Tables 2 and 3 summarize these responses. 

Examination of these responses shows the voice in Group Ila (Pavlovian 
level with instruction to think of nothing) as the biggest irritator. The 
column headed “Irritating” included a range of comments from extreme 


TABLE 2 

Attitudinal Reaction to Voice 


Groups 

Soothing 

Neutral 

Irritating 

Total 

Group Ila (Pavlovian level with 
recorded instructions No. 1) 

8 

2 

10 

20 

Group lib (Pavlovian level with 
recorded instructions No. 2) 

<3 

10 

4 

20 

Group IV (Abstract level with re¬ 
corded instructions No. 1) 

7 

9 

4 

20 

Total 

21 

21 

IS 

60 
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TABLE 3 

Helpfulness of Voice in C oncentration _ 

Undecided Yes Somewhat No' Total 


10 2 2 20 

9 0 10 20 

9 0 3 20 

28 2 IS 60 


dislike, obnoxious, distracting, harsh, disagreeable, to annoying. There 
were such individual comments as “I wanted to tell him to shut up, and 
"I felt as though the voice were a whip over me.” Those comments cata¬ 
logued under “Soothing” ranged from extremely pleasurable, pleasant, to 
soothing. The difference of irritability between Group Ila and IV (both 
used suggestions to “think of nothing”) where Group Ila showed the great¬ 
est amount of irritation, can be explained by the simplicity and monotony 
of the stimuli at the Pavlovian level. In group lib (Pavlovian level with 
instructions to concentrate) the number of subjects giving responses of irri¬ 
tation shows a sharp decrease even though the same words of relaxation are 
spoken by the same voice. From the remarks of the subjects it appears that 
the voice was definitely helpful in Group Ila, which shows 10 “helpful 
against two “not helpful” (the eight remaining subjects being undecided), 
and Group IV where nine reported the voice as “helpful,” (with eight 
undecided). In Group lib (Pavlovian level with instructions to concentrate) 
where approximately as many reported being helped as not, it must be noted 
that the positive results were greater despite these comments. 

While it is known that subjective reports of this nature are often tiues- 
tionable, the analysis of these tables according to each group show marked 
differences according to the variable introduced into the experimental situa- 
tion. 

G. Discussion 

The Leuba experiment, involving conditioned sensations, established posi¬ 
tive results in 1+ out of 16 cases. It must be noted that the subjects 
he used were all excellent hypnotic subjects, and had been hypnotized 
several times befote the experiment to determine if they were capable of 
producing deep trance phenomena, and post-hypnotic amnesia It could not, 
therefore, be assumed that a similar procedure in unselected hypnotic sub¬ 
jects would give the same high percentage of success. This percentage would be 


Group Ila (Pavlovian level with 
recorded instructions No. 1) 6 

Group lib (Pavlovian level with 
recorded instructions No. 2) 1 

Group IV (Abstract level with 

recorded instructions No. 1) 8 

Total 15 
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further reduced in a group of subjects where no selection at all was involved. 
In the hypnotic trance not only is the flow of ideas almost completely cut 
off but the complete concentration of the subject is directed to a desired 
stimulus and is consequently much stronger. Thus, in our Group Ila, 
Pavlovian level with recorded suggestions No. 1, where the instructions 
were “Don't think of anything,” we were less successful than in Group I.Ib 
where continuous instructions were given to the subject to concentrate. In 
Group IV, Abstract level with recorded suggestions No. 1, the suggestion 
method of ruling out associations aided the production of conditioned sensa¬ 
tion. Thus, there was one conditioned sensation to the word “Cross” and 
two subjects reported that they were not certain whether or not they saw a 
cross. Furthermore, the word “Cross” produced a feeling of anger, the word 
“Red” produced cramps. “Breeze” produced a feeling of physical relaxation. 

The subjective reports of the subjects in Group Ila differed from those 
of Group IV, in that the subjects (with one exception) had very little to 
say. The subjects in Group IV (abstract level with suggestions to “Think 
of nothing”) had the greatest number of conditioned sensations other than 
visual ones, due, no doubt, to the fact that the past associations to the stimuli 
used in this group had greater experiential reinforcement for the individual. 

The subjects in Group Ila felt that the experiment was tiring and un¬ 
interesting, whereas the subjects in Group IV reported it as interesting. 'This 
is shown by the greater richness of associations in the latter group as com¬ 
pared with the former. 

A comparison of Group I (Pavlovian level without recorded sugges¬ 
tions) and Group Ilia (abstract level without recorded suggestions) showed 
one conditioned sensation in each group. In Group I, one subject had a con¬ 
ditioned sensation to the word “Cross.” In Group Ilia there was one 
subject who shivered at the word “Breeze,” and reported a physical feeling 
of coolness at the words “Green” and “Dark.” 

It would seem that there was either a relationship of direct symbolization 
(at the Pavlovian level), or an obvious association between the word and 
some characteristic of an association between the word and the situation in 
which the characteristic found expression (Abstract level). For example, 
the subject who experienced cramps to the word “Red” might have the fol¬ 
lowing chain of associations: “Red” produced menstrual cramps, associated 
with blood which is red, etc. 

In Group Illb (Abstract level without recorded suggestions) it might 
be assumed that words such as “Circle,” “Triangle,” “Square,” “Line,” etc., 
are much less likely to have any associative value in a chance selection of 
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subjects, whereas the words “Music,” “Breeze,” “Red,” etc., would bring 
to the experiment a variety of past associations. 

We obtained positive results at the Pavlovian level where Kelley did not 
because of the symbolic association which wc had and Kelley did not, i.e., the 
word “Cross” was paired with a picture cross phenomenon that had been 
symbolically associated over the years. In Kelley’s experiment, a color 
might be interpreted as a symbol for a tone but only for the period of the 
experiment. However, our attempts to rule out interference with the Bow 
of ideas did seem to aid conditioning. At the abstract level, this method 
designated to control the distraction of the flow of ideas gave us success 
(at this level) in a limited sense. In Table 4, note the symbolical rela¬ 
tionships between the word symbol and its association. 


TABLE 4 

Conditioned Sensations at the Abstract Level 


Stimulus word 

Sensation reported by the subject 

Breeze 

Subject ‘‘actually shivered”; subject felt physically 
relaxed 

Green 

Felt cool 

Dark 

Felt cool 

Cross 

Two subjects saw a picture of a cross; one subject 
saw a green rectangle 

Red 

One subject felt cramps; one subject felt warm 


As we have said before, there are two factors involved in producing 
conditioned sensations. There is ( a ) ruling out distraction and (b) enforc¬ 
ing concentration or sufficient motivation. Again, under hypnosis, a subject 
could be made to concentrate on uninteresting stimuli as he would not in a 
waking state. Owing to the extreme monotony at the Pavlovian .level of 
simple conditioning (e.g., the word “Cross” followed by the picture cross 
trial after trial) concentration may have suffered from the dulling effect 
of the recorded suggestions. The introduction of these suggestions to “think 
of nothing,” added to the uninteresting stimuli, may have been a factor 
in producing fewer positive results in this group. The suggestions in Group 
11b to aid concentration seem to have counteracted the effect produced in 
the former group as shown by the greater number of conditioned sensations. 
At the abstract level, concentration on the stimuli may have been more 
intense, as there were different stimuli presented with activity at the same 
time, i.e., the word “Music” was followed by the playing of music, etc. 

The incidental conditioned sensations that occurred in our experiment and 
which are presented in Table 2 seem to be the result of mechanisms operating 
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before the experiment took place. We find, for example, that the appearance 
of the word “Red” elicited the conditioned sensation of a “cramp” in one 
subject. The subject herself explained that this probably occurred because 
of the association of blood with her menstrual cramps. Obviously, on many 
occasions, the color red had been associated with very painful sensations 
thus involving strong motivation or attention. In this particular case 
when external distractions were removed for a considerable period of time 
(10 or 15 minutes) the internal distractions from the normal flow' of 
ideas were at a minimum, and lastly where the situation included one word 
after another being followed by the fact that it represented, the conditioned 
sensation of a cramp was elicited. It is hardly likely that this subject would 
have felt a cramp, if under ordinary circumstances she saw the word “Red” 
on a blackboard or in a book, or even saw a red patch on some sign. 

Possibly such mechanisms are in operation in the pathological sphere, 
where some conditioned stimulus gives rise to a conditioned sensation called 
an hallucination. 


H. Summary and Conclusions 

In this paper we have reviewed the different methods and techniques used 
to produce a conditioned sensation. We have also set up an experiment 
which indicates there are additional factors that will produce the same 
phenomena. 

A review of the literature indicates that previous methods can be cate¬ 
gorized as follows: (a) where there is difficulty discriminating between 
the presence and absence of an objective stimulus; (4) where there are direct 
causal factors, and ( c ) where the conditioned sensation is produced under 
hypnosis. 

In this study of 120 college students we have endeavored to produce 
conditioned sensations by (a) the simple Pavlovian technique which involves 
associating a word with a picture so that eventually the word may become 
a conditioned stimulus which will produce a conditioned sensation, i.e., the 
image of the word when the picture is not present, e.g., word “Cross” asso¬ 
ciated with picture cross. (4) We haye attempted to obtain the same results 
at the abstract level of conditioning discussed in a previous paper, where 
the conditioned stimulus is not directly associated with the conditioned sensa¬ 
tion. Because in the past the word "Red” has been associated with red 
light, the -word “Breeze” has been associated with a breeze, etc., it is expected 
that the individual will experience a conditioned image, the image of a cross 
when the word Cross” is flashed on the screen unaccompanied by any picture, 
(r) Wc have endeavored to decrease distraction at both the simple Pavlovian 
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level and the abstract level by suggestions to "keep the mind blank and not 
think of anything” played on a wire recorder continuously throughout the 
testing period, (d) In another group, we have endeavored to not only 
decrease distraction by the wire recording method but to increase motivation 
by including suggestions to cooperate and concentrate on the stimuli presented. 

The introduction of these suggestions bring us to the threshold of the method 
of producing conditioning sensations by means of hypnosis. It is of course 
not identical. The subjects in this experiment are not hypnotized. They 
were being reminded to attempt to inhibit distracting thoughts and to con¬ 
centrate on the stimuli. («) We endeavored to investigate the possibility of 
conditioned sensations being produced by past associations in a situation 
where internal distractions from the normal flow of ideas are at a minimum. 

1. In a group of 20 subjects we obtained one conditioned sensation at 
the Pavlovian level of simple conditioning, where other experimenters did 
not because of the strong symbolic association between the. conditioned 
stimulus and unconditioned stimulus absent from the prior experiments. 

2. There were no conditioned sensations to the word “Cross at the 1 _ 

stract level without recorded instructions in either of the two groups of 20 
each tested. There were however, conditioned sensations to other of the 
stimuli in the group of 20 subjects using the words “Breeze, Red, 

“Music," etc., while there were no conditioned sensations reported at all 
in the group of 20 subjects who were shown the words “Circle, ’ Tnang e, 
“Line," etc., indicating the factor of past associations as being more mean¬ 
ingful in the former group than in the latter. 

3 The suggestions given to “think of nothing’ (20 subjects) used in 
conjunction with the Pavlovian simple conditioning were more successful 
in producing conditioned sensations than at this same level without the 
wire recording. The suggestions to “think of nothing used in “na¬ 
tion with conditioning at the Abstract level were more successful m he 
production of conditioned sensations than at this same level without 

wire r ^° h r e dl s n u g ggest . ons prEscnted by the wire recording to inhibit the flow 
of thoughts and concentrate on the stimuli being presented used in con¬ 
junction with the Pavlovian simple conditioning gave us the greatest number 
of conditioned sensations. In this group of 20 subjects there were four 

conditioned sensations. . , , . .1 

5 It would seem then that two essential factors are involved in the 

production of conditioned sensations. They are (a) ruling out distraction 
and (5) enforced concentration or sufficient motivation. As we introduced 
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an additional factor in each of the groups, we increased the number of con¬ 
ditioned sensations in that group. 

Incidental conditioned sensations that occurred seemed to be the result 
of mechanisms operating before the experiment took place. The eliciting of 
such conditioned sensations by words may he possible in a situation where 
external distractions are removed for a considerable period of time, internal 
distractions from the normal flow of ideas are at a minimum, and where 
the situation includes one word after another being followed by the fact it 
represents. 

Although it is known that subjective reports are often questionable, an 
analysis of each group of the subjective responses of the subjects as to the 
helpfulness of the wire recording and the subjects’ altitudinal reactions to 
the voice making the suggestions on the recording, shows a marked differ¬ 
ence of the effect of the two types of recording used. 

Possibly the mechanisms found operating in this experiment are operative 
in the pathological sphere, where some conditioned stimulus gives rise to a 
conditioned sensation called an hallucination. 
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CONSISTENCY and variability in the growth of 

INTELLIGENCE FROM BIRTH TO EIGHTEEN YEARS* 
Institute of Child Welfare, University of California 


Nancy Bayley 


A. The Problem and the Subjects 

Various explanations have been offered for the changes which occur in 
the 7£’s of many children as they grow older. Among these explanations 
it has been suggested previously that irregularities may be due, at least in 
part, to innate differences in the tempos of children’s maturational processes 
(4). However, the extent to which this hypothesis is true, if at all, is 
obscured by certain characteristics of the testing instruments on which we 

rely. ... 

If we use several different tests of intelligence, the resulting variations 
in scores will be in part a function of the methods of standardization; in- 
eluding such things as the nature of the standardization sample, and the 
method by which the scores arc obtained. They will also be in part a 
function of the kinds of intellectual abilities tested. That is, some scales 
test primarily verbal abilities; others weigh more heavily mathematical, or 
spatial functions, and so on. Another variable factor is the relative freedom 
of the test items from cultural and educational influences (11). There is 
also, of course, the further difficulty of determining the various effects of 
environment in stimulating or retarding intellectual development. 

It is not proposed here to deal with the environmental aspects of the prob¬ 
lem, but rather to examine some of the trends of intellectual development as 
found in some currently used tests of intelligence when applied to a small but 
constant sample, from birth through 18 years of age. 

Ideally, for purposes of measuring the rates of intellectual growth in indi¬ 
vidual children, wc should be able to measure the same children from birth 
to maturity on a single test which is applicable over the entire age range. 
Such a test, furthermore, should be calibrated in absoLute units, so that 
velocities of growth in individuals and over different segments of the span 
may be compared directly. However, in spite of repeated efforts to produce 
them there are no existing intelligence tests which meet either of these 

"Accepted for publication by Harold E. Jones of the Editorial Board, and received 
ill the Editorial Office on December 29, 1948. 
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criteria. It now seems unlikely, Irom the very nature of the growth of 
intellectual abilities, that such a test can ever be devised. The mental be¬ 
haviors which are developing during the first year of life are very different 
from those developing in the three-year-old who has learned to talk fluently, 
and these in turn are very different from the complex mental functions of 
later ages. From an examination of the nature of the intellectual functions 
available for testing, the growth of intelligence would appear to be the 
maturing of a succession of partially overlapping functions which become in¬ 
creasingly complex as they approach adulthood (4, 5). 

We cannot, then, expect to have a single test of intelligence which is ap¬ 
plicable at all ages. Such a test, for example, as the Stanford-Binet, which 
extends from two years to adult levels, though called one test, is made up 
of a series of different items which change in nature as they become more 
difficult. The extent to which these items and similar items in other tests 
are measuring the same things can be judged more adequately after large 
numbers of normal representative children have been tested and retested at 
successive ages, and their test scores compared, 

We are beginning to accumulate such series of tests on the same children. 
Most of the groups of children on whom longitudinal test data are available 
are not average samples but tend to be superior. Nevertheless, much valuable 
information about the nature of intellectual growth has come and will con¬ 
tinue to come from such studies because they are concerned with the growth 
of individuals through time. We may hope eventually to fill in the gaps 
with growth records from more average and below-average population sam- 
plings, as well as from more adequate tests. 


The Berkeley Growth Study children, as reported previously (9), come, 
for the most part, from socio-economically superior homes. What is more,* 
their intelligence scores tend to be well above the average. There were 
originally 61 infants enrolled: 40 of them have continued in the study 
through most or all of their 18 years. The principal contribution which 
the Berkeley Growth Study records can make to our knowledge about the 
nature of mental growth is in the length of the age span for which test 
scores are available. Although the number of children observed Is not large, 
hese same children have been tested repeatedly, at regular intervals through- 
ou eir ives. The further facts that the children were tested at most 
agg5 by the same exam!n «. 1 a "d that all had a similar program of testing 


te.tt’U'e'gilS'b? 1 'D? L I, V he w“lff^'he W D t d- a t1 e77 exc JJ rtion! ’ Orteasional infant 
Shirley. and the eleven-year test, were given by Dr. Mary 
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experience given under the same general situational conditions, contribute 
to the comparability of the test scores. These conditions make it possible 
to study both the growth trends of individual children and the relations of 
age and test to scores for a constant sample. 

The schedule of the study includes mental tests at most or all of 38 ages 
for the 40 children. The tests considered in this paper, with the ages at 
which they were administered, are as follows: The California First-Year 
Mental Scale (7), given at one-month intervals through 15 months; the 
California Preschool Scale (23), given at three-month intervals through 
three years, and at six-month intervals through five years; the Stanford- 
Binet, 1916 Revision, at six and seven years (35); the 1937 Revision (37), 
Form L at 8, 9, 11, and 14 years, Form M at 10, 12, and 17 years; the 
Terman-McNemar Group Test (36), Form G at 13 years, and Form D 
at 15 years; and the Wechsler-Bellevue (39), Form I, at 16 and 18 years. 
The scoring procedures for these various tests are different, and they are 
standardized on samples which were selected by different criteria, with re¬ 
sultant norms which are not equivalent in difficulty. Comparisons on this 
sample are made in respect both to the standard norms, and to methods 
adopted for the study of intra-group relationships. 

Several aspects of these children’s mental-test scores have been reported 
in previous studies, for the earlier ages up to and including nine years (4, 5, 
6, 8). As shown in these studies, there was little or no relation between 
their mental test scores before two years of age and their scores at later ages. 
Similar results from other studies have convinced most investigators that 
existing tests of infant intelligence are inadequate for predicting children's 
later intelligence. Two alternative explanations of this inconsistency in 
early test scores have been suggested: (a) It may be that although we have 
not yet found the right tests, further search will reveal some infant be¬ 
haviors which are characteristic of underlying intellectual functions, whose 
nature is such that they can be used for purposes of predicting the quality of 
intelligence at later ages. Or ( b) early intellectual growth may be variable 
(either inherently so, or through environmental influences), making it im¬ 
possible to predict later intelligence from any aspects of early infant behavior. 2 

B. The Selection of More Predictive Test Items 

In the search for items of infant and preschool child behavior which may 
prove of predictive value, L. D. Anderson (3), Bradway (10), and Maurer 
(28) have made studies in which the scores made at a later age were used 

^Except in cases of extreme retardation. 
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as criteria for selecting items or groups of items from tests given the same 
children at younger ages. Anderson compared 5-year IQ’s with test sebres 
earned between three and 18 months. Bradway retested 10 years later 
children from the two- to five-year standardization sample of the 193V 
Stanford-Binet. Maurer retested at 15 years children who had been given 
the Minnesota Preschool Scale at 18 to 54 months. The results of these 
studies are interesting but have not so far given os any adequately predictive 
batteries of tests. Both Anderson and Bradway found language or verbal 
items to be in general most predictive. Maurer found that the most pre¬ 
dictive items required attention and adaptation, but that language entered 
in only after it had acquired the status of a well-developed tool. All three 
authors selected items of the type which they felt should be assembled for 
tests which might prove more useful than current tests in predicting in- 
tellectual growth. 


As yet no complete item-by-item analysis has been made on tile Berkeley 
Growth Study children. But various aspects of intelligent behavior, such 
as vocabulary and form-board performance, were compared over a period 
of years, as well as several different combinations of mental-test items (5) 
Recently a preliminary analysis of items has been made by comparing the 
six brightest with the six dullest 16-to 17-year-olds. A selection was made 
of those items ,n the First-Year Scale which were passed (on the average) 
at least two months younger by the bright group than by the dull group 
Thirty-one items met this criterion. Cumulative point scores composed of 
these 31 items still did not reliably differentiate the bright from the dull 
ones during the first year. For the 12 ages (months 3-14) at which scores 
were computed, only six of the 12 children made scores which were con¬ 
sistently in the same general direction (i.e, above or below the average for 
the 12 cases) as their 17-year scores. It seems unlikely that correlation 
coefficients for the entire group would be significantly above zero 

children ^ C ° mPariS ° nS 50 far made ™ the Berkeley Growth Study 
uldren, little consistency in relative scores could be found during the 


C. The Means of Mental Ace and IQ Scores from One Month 
Through 18 Years 

The data for the first three years have heretofore been reported in the 
orm of point scores' and sigma scores. For purposes of comparison with 
r a a, mental ages have been computed for the First-Year Mental 
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Scale. To do this the mean cumulative point score at each age tested was 
called the mental age for the corresponding chronological age. Then DIA’s 
(in months and tenths of a month) were interpolated and assigned to each 
point score, IQ’s were computed the usual MA/CA ratio. IQ's were 
computed for the California Preschool Scale and subsequent tests according 
to the published directions for each scale. 

The relative status of the Berkeley group may be seen from the curve of 
their mean mental ages in Table 1 and in Figure la. These children con¬ 
stituted the standardization sample for the First-Year Scale, 3 and composed 
a part of the sample for the Preschool Scale: therefore the mean mental 



FIGURE 1 

Curves of the Means and Standard Deviations of Mental Aces for the Berkeley 
Growth Study Children From One Month Through 17 Years, 

With Comparable Data From the Harvard Growth 
Study for Years Eight Through 16 


3 No adjustment in these early mental ages "was attempted. In view of the lack of 
correlation between earlier and later scores, we would not expect these children to 
show superior mental scores during the first year. The only other published data 
for the California First-Year Scale, those of Dubnoff, show the Russian infants she 
rested to be superior to our norms during the first nine months (13). 
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TABLE 1 

“ SD ' 3 ? L M ™ tal „ Ac * , a ™ l 0 , « Ace and Test 
_(-Berkeley Growth Study) 


Age 


Test 


Mo. 


1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

18 

21 

24 

27 

30 

33 

36 

42 

48 

54 

60 


Yr, 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


Cal. First-Year 
Cal. First-Year 
Cal. First-Year 
Cal. First-Year 
Cal. Fir st-Year 

Cal. First-Year 
Cal. First-Year 
Cal. First-Year 
Cal. First-Year 
Cal. First-Year 

Cal. First-Year 
Cal. First-Year 
Cal. First-Year 
Cal. First-Year 
Cal. First-Year 

Cal, Preschool I 
Cal. Preschool I 
Cal. Preschool I 
Cal, Preschool I 
Cal. Preschool I 

Cal. Preschool II 
Cal. Preschool I 
Cal. Preschool I 
Cal. Preschool I 
Cal. Preschool I 
Cal. Preschool I 

Stanford-Binet '16 
Stanford-Binet ’16 
Stanford-Binet L 
Stanford-Binet L 
Stanford-Binet M 

Stanford-Binet L 
Stanford-Binet M 
1 firman-McNemar C 
Stanford-Binet L 
Terman-McNemar D 


Wechsler-Bellevue 
St anford-Binet M 
Wechsler-Bellevue 


N 

Mental age in months* 

/£> 

SD 

Mean 

SD 

Mean 

52 

58 

61 

58 

58 

1.04 

1.998 

2.92 

4.01 

5.00 

.195 

.34 

.41 

.51 

.60 

103.8 

101.8 
97.5 

101.0 

100.3 

19.5 

16.9 

13.6 

12.9 
12.3 

57 

52 

53 
56 
56 

5.96 

7.03 

8.08 

9.01 

10.13 

.79 

.705 

.77 

.77 

.75 

99.1 

100.7 

100.9 

100.1 

101.3 

13.2 

10.2 
9.7 

8.5 

7.6 

52 

53 

53 

46 

52 

U.03 

12.06 

13.04 

14.08 

15.00 

.78 

.82 

1.07 

1.12 

1.38 

100.9 

100.7 

100.3 

100.7 

100.0 

7.5 

6.7 

8.4 

8.1 

9.3 

49 

52 

47 

48 

46 

18.38 

22.59 

26.29 

30.48 

33.96 

2.20 

2.47 

3.09 

3.69 

4.11 

102.4 
107.6 

109.5 

112.6 
113.1 

12.0 

11.7 

13.3 

13.6 

13.6 

44 

47 

39 

44 

43 

46 

37.04 

42.83 

49.39 

52.28 

62.28 
70.60 

4.87 

5.20 

5.50 

6.64 

8.03 

9.90 

111.6 

118.8 

117.6 

109.4 

115.0 

117.8 

15.0 

14.4 

13.2 

14.1 

15.2 
16.9 

48 

46 

47 

45 

47 

88.71 

103.65 

120.00 

139.40 

157.96 

11.01 

12.64 

18.91 

23.56 

28.75 

123.4 

123.0 

122.6 

129.0 

131.9 

15.6 

15.1 

20.1 
22.2 

23.6 

45 

43 

36 

174.51 

186.93 

30.22 

31.71 

132.5 

130.3 

22.1 

22.1 

37 

37 

213.08 

31.85 

115.6 

129.9 

21.4 

19.2 

39 



121.7 

19.1 

40 

37 

231.55 

36.08 

117.4 

129.1 

16.2 

19.9 


--- 

122.1 

16.1 
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ages and 7£>'s for the first five years cannot be used for estimating the repre¬ 
sentativeness of the sample. For school ages, we see that the group is su¬ 
perior to the Harvard Growth Study cases as reported by Dearborn and 
Rothney (12), and included in Figure 1 for comparison. It is far superior 
to the test norms, as represented by the straight diagonal line. Some of 
this superiority we may attribute to practice effect and test sophistication. 

The means of the IQ’s are presented in Table 1 and Figure 2. It is 



FIGURE 2 _ 

CUJVES or THE means and Standard Deviations of /0’s for the Bernei.ey Growth 
CURVES or the ^ CHILDRE[I rR0M one Month Through IS Years 


obvious from their shifts, which range between 116 and 132 on the stands!d 
tests given after five years, that the norms used are not of equivalent difficulty 
at all ages. Stanford-Binet IQ's average considerably higher than either 
the Terman-McNeraar or the Wechsler. 

Similar results are reported by other investigators. Sartain (33) tor e 
ample, found that for 50 college freshmen, "IQ's on the New Rev.sed 
Stanford-Binet were significantly higher than those on the Bellevue Scale 
or the Otis Self-Administering Test of Mental Ability. He reported 
Stanford-Binet, L mean IQ of 129.48, SD 10.92, and a Wechsler-Bellevue 

Full Scale IQ mean of 117.48, SD 10.4/. , „ , 

The 1937 Revision yields higher scores for the Berkeley Growthi Study 
than the 1916 Stanford-Binet. Ebett (14) has compared the 1916 and 
1937 Stanford-Binets on a similarly selected superior group, and found con- 
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sistently higher means on the 1937 Revision. But Ebert also f a 
conststent tendency for the means of this last revision oiL T “ 

h Z V° 10 J ' earS - as from eight to 10 ThZl ** 

Of the change in our means from the 1916 to the 1937 ' 7. herefore » Part 
to he a function of the at which the 

which is probably operating here is rh, „ , . S Another factor 

«™>P. The" dLributL „f LtsTuThi Tam"'; 7 ’', n intel,iS “ C ' ° f 

different for the two tests (1916 -,nd 1017 o * 6 m ' eU Very weU be 
McNemar (29) found symmetrical ^ 

tion sample, others (e.g. 32 ) have ( n „„i ,u .res. , *° r tae stan dardiza- 

Stanford-Binet are Lfe’ SJST&H ^ w' “° “ * ™ 
J-mg-ht account for both the hieher a u , ’ thls 1S true 

this test, as compared with the Ither tests Zth / T" ??' a f ° Und for 
other above-average samples (Our W’ l , °r these children and for 
the Wechsler-Bellevue are more r^-f the Te ™an-McNemar and 
Scores on the second administ'l"* 55 ° f the publis,le d norms.) 
the Wechsler-Bellevue are highe/thln” the first s^' T , e ™ an ' McNeraar «d 
even though the interval between the a ■ ^ cach of tllese tests » 

two years. This might be“ tlT p f a given test is 

oate inadequate allowance in the t-ind d' Pr ? Ch “ effects ' 4 Or it may indi- 
in S these late adolescent years The '/OW'“l ^ l ,n , telIcctual g™wth dur- 
jtnd the Wechsler-Bellevue are not MA/CA r r' ' ^ T " man - McN ™« 
lents, based on the means and SD'c n f >1 ■ ^ bU ‘ statlstical oquiva- 

ctoss-sectional samples are used for sta *"' r Standardlzat >°n groups. When 
-cure groups of comparable ablli^s “ iS ° fa " " to 

ages when many children are drnn ' , e years, especially at these 

norms are based „n the assumpt on ^r“ d t ^ ^though most test 
or 17 years, a number of studies (18 that adult intelligence is reached by 16 

continues, on the average'through 18 vearfi ^ intellectual growth 

to around 21 or 22 years. ' a " d cv ™ at !east for some persons, 


D- Variability of Scores 
1. Mental Ages 

More significant than the means ;e 

-d deviations of mental age” ^ b *™ d »* the stand- 

^ — at £££*-* we T , y 
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which is necessary if IQ's are to remain constant during growth. The SD s 
are too small during most of the first year and too large after seven years, 
and especially at 9, 10, and 11 years. These variations cannot be attributed 
to inequalities in the sampling of cases, as they are based on essentially the 
same cases throughout. But the Berkeley children are not alone in showing 
these age trends in variability. Although the Harvard Growth Study SD s 
are smaller for the same ages (see Figure 1 b), they agree in indicating 
greater variability in scores from 9 to 11 years, in a sample which is also 
primarily ''longitudinal” (12, p. 170). 

2. IQ’s 

The SD 's of the IQ's are given in Table 1 and shown graphically in Fig¬ 
ure 2b. These standard deviations show strikingly why the IQ is a poor 
instrument to use in predicting later intelligence. When IQ’s are used these 
children’s,scores are most variable at one month (when the SD is 20) and 
around 9 to 11 years (when it goes as high as 24) ; and least variable around 
one year (when it drops below seven IQ points). The variability tends to 
diminish again as maturity is approached. 

The distributions of IQ's from six to 18 years are shown in Figure 3. 
Although statistical tests indicate that these distributions are within the 
limits of normal for samples of this size, 5 it is apparent that the high IQ s are 
limited at the later ages. The usual interpretation of such a curtailment of 
high scores is'that the tests used do not have enough “top” for the brighter 
children. Another possible explanation is offered later in this paper. 

E. Variability of Scores in a Strictly Constant Case Sample 

Although the data presented thus far are on the same children for the 
most part, a glance at the N’s in Table 1 shows that all 61 children were 
present at only one test age (three months). There is, thus, some fluctuation 
from age to age in the composition of the sample. It has been possible to 
select 21 ages fairly well distributed over the 18-year span, at which the 
same 27 children were tested. The data on /0’s for this sub-sample, for all 
of whom there are scores at all 21 ages, are given in Table 2 and Figure 4. 
We have here sacrificed cases and testing ages to gain constancy of sample. 
The same age trends in means and SD ’s are found. This rules out the 
possibility that variations may be due to inconstant sampling ol cases. 


R Beta coefficients (30). 
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FREQUENCY DISTRIBUTIONS of ids AT SUCCESSIVE M 

BERKELEY GROWTH STUDY CASES 


Frequency Distributions 


° F /fi' a ,, AT Suc cESstve Aces (a) 
(£) Years 14 Through 18 
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MEANS AND SD'sP 


CA 

Mo. 3 

4 

5 

6 
8 

13 
15 
18 
21 
2 + 
27 
30 
36 
+2 
48 

Yr. 7 
9 
11 

14 

15 

16 

17 

18 


TABLE 2 

of Mental Ages and J0’s of 27 Selected Cases 


Mental age id months 


SD 

Mean 

.SD 

Mean 

2.97 

.46 

99.07 

15,35 

4.03 

.45 

100.59 

11,02 

5.07 

.62 

101.78 

12.15 

6.10 

.7+ 

101.56 

12.28 

8.28 

.67 

103.48 

8.40 

13.11 

1.04 

100.93 

7,99 

15.08 

1.32 

100.56 

8.64 

18.54 

2.30 

102.74 

12.73 

22.56 

2.05 

107.19 

9.73 

26.13 

2.27 

108.48 

9.10 

29.59 

3.15 

109.48 

11.88 

34.3 5 

3.34 

114.41 

10.92 

41.84 

4.52 

116.19 

12-68 

48.39 

5.18 

115.04 

12.16 

51.07 

5.35 

106.74 

11.28 

105.26 

10.08 

124.96 

11.85 

143.63 

21.09 

132.81 

19-52 

180.96 

27.52 

137.15 

20.75 

217.33 

28.92 

132.59 

122.70 

17.70 

18.37 



120.52 

12.12 

236.67 

25.94 

131,52 

124.44 

14.43 

12.28 


*Data ungrouped. 



Curves of the Means and Standard Deviations for a Strictly 
27 Berkeley Growth Study Cases at 21 Test 


Constant Sample of 
Aces 
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F. Age Changes in Variability for Different Tests 
1. Infant Tests 

The question arises whether changes in variability are due to the oar- 

“ r , teStS Used ' In Fi S ures 5 and 6 some data are assembled on SD’s 
which have been published on tests of infants. The curves in 5a are SD's nf 
point scores for two groups of infants—the Berkeley cases (4) and Russian 
babies tested by Dubnoff (13)—who were given the California First-Year 

Scale i) ""/f * m r nt KPOrted ty FilIm ° re f0r her Iowa Infant 

Sca!e (17) and by Nelson and Richards for the Gesell Schedules given 

to children in the Fels Foundation growth study (31). In Fiirure ft -,r 

7 !P t by ( Kuhlman ° (26)- For all tests and samples, and for 
different methods of scoring, there is decreased variability in scores at or 


Point Scores 



MUUKJi; 5 

8 * * ™ Several 


the'age* 2 scale toT^ ™ E ° ^ “ ^own 

-h rCoir- £tzn. — 

9 b 7 V°;t t;0n ** f— V i on^Tems 

1 torn a total of 97) at the onc-year level which were "predictive” There 
were, by contrast, 16 items a, six- months and 18 items at18 month. 
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I,q. Intelligence Quotients 



FIGURE 6 

Age Curves of the Standard Deviations of JQ '&: The Berkeley Growth Study 
Compared With the Kuhlman-Bivet 

2. Tests From Two to 18 Years 

There is, furthermore, evidence from other studies indicating changes in 
variability at other ages, Goodenough (1.9) has called attention to the 
trends In the 1937 Stanford-Binet norms, The SD's of IQ's in the stand¬ 
ardization sample, as reported by Terman and Merrill (37), show trends 
which Goodenough suggests are inherent in the tests, and not due to chance 
variations in sampling as Terman and Merrill had assumed. These SD s 
tend to decrease from two and one-half years to six years, when they are 
smallest, then to increase to a high level from 11 to 15 years, after which 
they drop again. MeNemar (29) agrees that the changes in variability are 
probably not due to chance, and has set up a table for correcting IQ's at the 
ages where the SD’s are smallest and largest. 

We have made one check on the relation of case sampling to variability 
in the 1937 Stanford-Binet, for a part of its range, by comparing the 34 
Berkeley Growth Study children who took the test at all seven ages from 
eight through 17 years. Form L was given at four ages, and M at three 
ages. The means and SD’s arc given in Table 3. Whether we regard 
these as the same test, or two different tests, the trends are evident. The 
’age changes in variability do appear to be characteristic of the test. 

This characteristic trend, however, is not confined to the 1937 Stanford- 
Binet tests. Such other published material as the Harvard Growth Study 

fl The Kuhlman-Binet PE's, as he uses them, are interquartile ranges (26). They 
are from hia Table 28 and Figure 1. 
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TABLE 3 

Means and SD’s Stanford-Binet (1937 Revision) Mental Age and IQ for 34 
Berkeley Growth Study Cases 


CA 

Years 

Mental age. 
Mean 

months 

SD 

IQ 

Mean 

SD 

8.0 

119.76 

18.67 

124.33 

19.75 

9.0 

139.32 

22.63 

129.18 

21.83 

10.0 

159.18 

27.71 

132-12 

23.47 

11.0 

174.03 

30.27 

131.97 

22,49 

12.0 

189.47 

29.79 

131.53 

20.88 

14,0 

209.62 

32.54 

127.85 

19.61 

17.0 

230.65 

32.41 

128.00 

18.23 


(See Figure 1) which adapts scores from several tests (12, 34), the studies 
of Freeman, et al. } of mental growth in Chicago children (1, 18), Ebert 
and Simmons’ report on the Brush Foundation children of Cleveland (15), 
and data reported by Goodenough on Minnesota children (19, 20), all give 
greater SD ’s for mental test scores around 10 to 12 years of age than in 
the periods just before or after. The PE ’s (and hence the SD’ s) of Kuhl- 
man-Binet IQ's tend to drop from two to six years, and to rise after six 
but become large and erratic after 13 years (26). 

These studies include a variety of testing instruments, and both cross- 
sectional and longitudinal samples. The trends in variability are, of course, 
to some extent peculiar to the particular tests used. But there is enough 
concomitance in these trends to merit an investigation of the possibility that 
the tests may be reflecting underlying growth processes. 

G. Variability: Theoretical Considerations 

Although the age changes in variability 7 may be artifacts of current 
methods of selection and standardization of test items, they may equally well 
describe tendencies which are inherent in intellectual growth. It seems quite 
probable that both of the clear-cut periods of restricted variability in the 
Berkeley Growth study intelligence scores—toward the end of infancy and 
of adolescence—are due to the approach to maturity of the particular proc¬ 
esses being measured. The mental processes which are developing during 
the first year are largely sensory-motor in character (2, 4). And although 
they form the basis for further intellectual development, precocity or re¬ 
tardation in them is not necessarily related to rates of development in the 
more complex processes which we call intelligence in school-age children 

’The coefficient of variation, as used by Ellis (16) and Henmon and Livingstone 
( 21 ) for example, seems inapplicable here. V only seems to minimize or obscure 
changes in variability which are of practical significance. 
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and adults. By one year of age most of the slow developers have caught 
up with those who were precocious in'these simple coordinations. The SD’s 
thus become restricted to individual differences in mature functions. 8 In the 
same way-the approach to mature intellectual status after 11 or 12 years 
could reduce the variability of performance as the children whose mental 
growth is more accelerated reach their own “ceilings.” 

On this interpretation the ceiling is a function (at least in part) of the 
child’s changing growth rate, rather than of a scarcity of difficult items at 
the upper levels of the test. This is shown very clearly in the study of 
Freeman and Flory (18, pp. 38-41), who were concerned over the reduced 
SD’s on their VACO tests after 15 years. They attempted to increase the 
variability of scores on the upper levels of the Analogies test by adding top 
in the form of more difficult items. However, they did not succeed in chang¬ 
ing the trend. An analysis of their Opposites test likewise indicated that 
its reduced variability at later ages was not due to a lack of differentiating 
items at the upper end of the scale. 

It thus seems likely that the test scores are reflecting actual changes in 
variability which are inherent in the processes of development of any given 
function. During growth of a structure or function variability increases, in 
part because of increasing individual differences in capacity, and in part be¬ 
cause of individual differences in the speed with which the maturing process 
takes place. These two factors are known to be operative in physical growth, 
and it seems reasonable to expect that they may be characteristic of many 
growth processes. During the stage of development when both factors 
operate freely, the variability of measures or scores will become greater with 
the general increments in the structure or function concerned. But as an 
increasing number of individuals stop growing, and the means level off to a 
constant value, the individual differences which remain become restricted to 
those of the achieved mature state. On this hypothesis, we should assume 
that in the present series of tests of mental growth we have scares on at 
least two types of function which develop successively, resulting in alter¬ 
nating periods of increasing and decreasing variability. These large general 
trends may well obscure similar tendencies, which are occurring more or 
less simultaneously, in more specific functions which develop in various parts 
of the growth span. The VACO tests are examples of this, as is seen in the 
varying trends of means and SD’s of the four tests in the Freeman and Flory 
Study (18). Thurstone (39) in testing five- and six-year-olds, found that 

This point has been discussed in detail in my monograph on Mental Growth 
during the First Three Years (4). 
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certain factors seemed to mature much earlier than others. Another example 
is found in the Study of Jones and Conrad (24) for the subtests of the 
Army Alpha between the ages of 10 and 60 years. This last study indicates 
wide variations in rates of decline of different intellectual functions, as well 
as in thetr rates of growth. It is reasonable to expect that similar differ¬ 
ences will be found in any broad sampling of mental functions. 

H. Consistency of Growth in Intelligence 
Method of Scoring 

We have thus far discussed three different conditions which militate against 
a child’s maintaining a “constant IQ U throughout his growth. First, differ¬ 
ences in standardization from one test to another, with differences in relative 
difficulty, cause spurious changes in the IQ' s. This is shown in the con¬ 
siderable differences in mean IQ’s of the Berkeley Growth Study children 
for the different tests used. Second, we have found age changes in varia¬ 
bility of the tested mental functions, so that if relative intellectual status 
is expressed either by scaled point scores 0 or by the ratio MA/CA, the 
scores of exceptional children are necessarily brought closer to the average 
during periods when variability is reduced. Third, it would appear that 
different functions are being measured on different segments of the mental 
growth span. 

To eliminate, as far as possible, changes in the scores for our sample which 
may be due to either of the first two factors, we have transposed all of 
their mental test scores into Sigma Scores computed from the means and 
SD's of the points earned by this group of children at each age tested. 10 
Using these Sigma Scores, or Standard Scores, we can determine both for 
the group as a whole, and for the individual child, the extent to which the 
children maintain constant positions in a total group which has had similar' 
testing experience. 

2. Relation to Age and Test-Retest Interval 

We have computed several series of correlation coefficients between tests 
given at successive ages, to determine the extent to which predictions can be 
made for the children in the group, for different ages and for different 
intervals between tests. Samples of these r’s are shown graphically in 

“Freeman and Flory (IB). 

10 Sigma Scores have far some purposes been transposed into their equivalent 
Standard Scores by multiplying by 10 and adding 50, thus eliminating all minus 
figures. 
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FIGURE 7 

Age Curves of Correlation Coefficients between Scores on Selected Initial Tests 
and Subsequent Tests Given at Yearly Intervals 

Figure 7. Table 4 gives the r 's for consistency of mental test scores for 
successive age levels in which each child’s Sigma Scores for three successive 
test ages have been averaged. This particular set of r’s, by the use of aver¬ 
ages for three tests, eliminates most of the chance variations which occur in 
single test scores. Furthermore, the use of Sigma Scores eliminates the age 
changes in variability which would tend to alter the magnitude of the r's. 
For comparison, Table 5 gives the r’s between single test IQ ’s for ages six 
through 18 years. Table 6 and Figure 8 give consistency Correlations (single 
test point scares) for the 27 cases who make up a constant sample for a wide 
range of ages. 

From these correlation coefficients we may see the extent to which the 
children’s relative mental status remains constant. It has now become fairly 
Well accepted that the size of a test-retest correlation for young children is 
a combined function of the age of the children and the length of the interval 
between tests. 

The correlation coefficients, as we have pointed out in earlier publications 
(4, 5), indicate that these children’s scores on the tests given before two 
years of age are quite unrelated to their test scores during school ages. 
They indicate, further, however, increasing stability of scores with increas- 


Different Aces (6 Through 18 Years) 
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TABLE 6 

Consistency Correlations between Mental Test Point Scores at Indicated a 
_______ ™ 27 Selected Cases indicated a. 


Age 

at 

teat 


Yr. 

7 

9 

11 

15 

17 


Months 


Mo. 

3 
6 
13 
18 
24 
36 
48 i 


.02 —.05 
.63 .35 

.60 


.47 

.50 


36 48 


.05 

■—.03 

—.15 

.08 

.13 

.09 

—.12 

.04 

.41 

.23 

.13 

.13 

-54 

,41 

.33 

.14 

.74 

.47 

.60 

.43 


-64 

.53 

.55 



.71 

.76 


Years 


.08 

—.07 

.02 

.11 

.43 

.48 

.69 


■—.04 
—.26 
—.18 
*—.02 
.27 
.33 
.54 


.74 

.90 


.12 — 
-.04 —. 
.002 
.20 
.41 
.56 
.71 


.71 

.77 

.89 


.79 

-84 

-92 



Age Curves of Correlation 


FIGURE 8 

Coefficients for a Constant Sample 


nr 27 Cases 
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mg age. 11 By two years the r’s with tests at later ages hold up fairly well, 
rarely dropping below .50. The school-age correlations drop off only 
slightly as the interval between tests is increased for higher age levels. 
Studies on other children such as those of Honzik (22), Goodenough and 
Maurer (20), Ebert and Simmons (15), and Anderson (2) show very 
similar correlational trends. 

3. Correlations between Scores on Different Tests 
It has been suggested (2) that the consistency of the test scores will be 
affected by the use of different tests at different ages. In very few studies 
has the same test been given to the same children at all ages. One reason for 
this is that no test has been standardized for the entire age span. Further¬ 
more, even if something had been named the same test, it would necessarily 
be comprised of very different items at the different age levels. Especially 
do the infant and preschool tests differ from the later ones. Perhaps the 
closest approach to this desirable condition of similar functions in a single 
testing instrument given to the same children over a wide age range, is to 
be found in the study of Freeman and Flory, in which the VACO tests were 
used from six through 18 years (a period of relative stability). This study 
shows individual variations in growth which arc similar to our data, even 
though in the Berkeley Growth Study we do not have this constancy of testing 
instrument. Three forms of the Stanford-Binet, the Terman-McNemar 
Group test, and the Wechsler-Bellevue were given at various ages during 

this same age span. , _ , , „ , 

The effect of changing tests on the Berkeley Growth Study group s rela¬ 
tive status may be seen from Table 7. In this table the r s are grouped ac¬ 
cording to the tests involved. For 12 comparisons between repeats of the 
same test, the mean of the r’s is ,89. 12 For 26 comparisons between different 
forms of the Stanford-Binet the mean of the r’s is .87. For 40 comparisons 
between unrelated tests the mean of the r’s is also .87. The lowest r in this 
last group is .72 between the 1916 Stanford-Binet at six years and the 
Terman-McNemar at 15 years. It is likely that the age at first testing and 

u H onsilt’s" ( 22 ) findings that “the magnitude of a correlation between tests varies 
, , CA at first test hoWs „„ J a i r ly we ll to about 

directly with the age ratio ^ >t Becond tt5t 

five years. After this age, however, there is much greater constancy than the ratio 
would predict. See Figures 7 and S. 

“Computed by the forma,a see Lindquist (27. PP- ».-**>. 
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TABLE 7 

Intercorregations between Test Scores Accormnc to the Tests Cmp. 

__ Through Eighteen Years) Compared (Six 

Tat i, n^Td --— 

_______(Mean of 12 r’s = .89) 


S-B, 1916 

CA N r 

fix 7 44 .87 


S-Bj 

L x 

L 

CA 

N 

r 

8 x 9 

45 

.91 

8 x 11 

44 

.89 

8x14 

36 

.91 

9x11 

43 

.90 

9x14 

35 

.86 

11x14 

37 

.93 


S-B, M x M 
CA N r 

10x12 41 .90 

10x17 39 ,86 

12x17 37 ,90 


CA 

N 

r 

fix 8 

45 

.84 

fix 9 

44 

.84 

6 x 11 

44 

.78 

6x14 

36 

.74 

7x 8 

44 

.85 

7x 9 

44 

.81 

7x11 

44 

.82 

7x14 

37 

.79 


Inlereorrelatians between Diferent For mI »/ ,/„ Slant,, 

_ (Mean of 26 r’s — .87) 

L 1916 x M ,i,r -- 

, r CA 1 N r ra V 1 .. 


TMG, C xD 
CA N 
13xiS 33 , 9 j 


M'S x WS 
CA N ,■ 

16x18 36 .94 

4-Biuct 


S-B, L x TMG 


6*10 46 .90 

6*12 42 .81 

6*17 39 ,78 

7*10 45 .87 

7*12 41 .83 

7x17 40 .83 


L x M 

CA N r 

8*10 45 .89 

8x12 42 .91 

8x17 39 ,84 

9x10 44 .88 

9*12 40 .92 

9*17 38 .85 


Inteiconelatlam between Unrelated Tuts 
_(Mean of 40 r’s = , 87 ) 

9* X 1 ! 6 ?9° H *«» M 

t. !! - s7 10*15 38 83 

tlxll t? ^ 123113 3 + 'l!7 

stls 34 , 123115 3 « .85 

„ ? 3 f ’ 85 13x17 33 94 

11*18 35 f 3 15X17 37 ‘89 

14x18 33 .89 

'U"‘ 1™,° 


14x10 36 95 

14x12 35 .94 

14x17 36 .89 

11 x 10 43 .92 

11x12 41 .93 

11x17 39 .92 


S~B, M * !V-U 


S-B 1916 x W-n 


————-— : -- 88 7 *i8 36 .si 

sk; z rx'm'-sS"”' - —- - —. 

that for this group of children the tW °. dlfferent test8 - It would appear 
relative to each other is “ry l"tt e inT 

*““■ This is true, even thoS^e /O' * ^ “ ° f these **«*« 

several test norms, are often quite variabk. ” COmputed acc °tding to the 
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I. The Growth of Intelligence in Individuals 

Individual age-curves of intelligence scores, as represented by Sigma 
Scores (or Stanford Scores) are very informative. In a previous study (5) 
the Sigma Score curves were presented for all 48 children who had com¬ 
pleted the first nine years of the study. From inspection of the curves it 
was concluded that only a fifth of the group had maintained approximately 
the same relative status throughout the nine years. The others showed 
varying types of shifts in status, often consistent in their trends over long 
periods. While some grew more slowly and others more rapidLy than the 
average, still others had successive periods of rapid and slow growth. 

Examples of individual trends for the entire 18 years are shown in Fig¬ 
ures 9 to 12, which present the mental scores of four different children in 
the study. For the purpose of comparing the IQ with the Sigma Score, 
which represents more accurately the interrelations of the children in this 
study, each child’s scores are plotted in two ways. The broken line gives 
the IQ's derived from the published norms for the tests used. (These charts 
are drawn to the scale of one SD to 15 IQ points, which approximates the 
average, for all the ages, of the SD ’s of IQ's in this group.) The solid line 
represents the Sigma Scores, which show the children’s status in the Berkeley 
Growth Study group 18 

Inspection of the curves gives the impression of great instability of scores 
during the first year or two, regardless of the method of scoring. Usually 
the IQ's are more variable, but sometimes, especially near one year of age, 
the Sigma Scores are more deviant. During the ages when the variability 
of the IQ is greatly restricted it is much more difficult to earn deviant IQ's , 
even though relative to the group a child’s score might be outstanding. Case 
14 F (Figure 9) is an example: at 12 months she was the most precocious 
child in the study, earning a score three SD’s above the group mean (i.c., 
a Sigma Score of 3.00). Her IQ, however, was only 124, which would 
ordinarily be interpreted as about 1^4 SD above average. When she was 
three years old, on the other hand, her Sigma Score had dropped to .80 while 
her IQ had risen to 132. Another case, 5 M (Figure 10), shows much 
greater variability in his Sigma Scores before five years, and in his IQ’s after 
this age. Although both of his curves indicate rapid growth and an upward 
trend in scores between 18 months and two years, the early retardation was 
much more marked in the Sigma Scores, and the later acceleration was by 
far greater in the IQ’s. 

i^The /p’s arc all higher than the Sigma Scores after the first few years. This 
is to be expected as the former are computed from the' test norms, while the latter 
are computed from the means of MA's or point scores for this superior group. 
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Age in Years 

FIGURE 12 


Standard Score and IQ Curves for Case 15 F 

Further examination and comparisons of the individual Sigma Scores re¬ 
veals the normal variations in individual mental growth. We have quantified 
the individual differences in “constancy” by assigning “Intelligence Lability 
Scores” to all of the Berkeley Growth Study children. This was done by 
computing, for each child, the mean and SD of his Standard Scores earned 
over given age-intervals. A child’s standard deviation from his own mean 
is his Lability Score. A high score, or large SD , signifies greater lability or 
variation from the child’s own central tendency. Data on these scores are 
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TABLE 8 


Mean8 and SD *s of Intelligence Test Lability Scores for 40 Cases 



Infancy 
Months 1-21 

I 

(17 teat ages) 

Preschool 
Years 2-5 

II 

(8 ages) 

School-age 
Years 6-18 

III 

(13 ages) 

Total Span 

1 Mo. to 18 Yrs, 
IV 

(38 ages) 

Means 

Boys 

6.78 

4-32 

3.39 

5.46 

Girls 

6.78 

4.19 

3.31 

5.41 

Total 

6.78 

4.25 

3.35 

5.44 

SD’ a 

Boys 

2.00 

1.61 

1.1+ 

1.36 

Girls 

1.73 

1.55 

.99 

1.05 

Total 

1.87 

1.58 

1.08 

1.22 


given in Table 8, For the 17-test period of one to 21 months, the Infant 
Lability Scores averaged 6.8, SD 1.9; for the eight-test Preschool period 
of two to five years, the mean Lability Score is 4.3, SD 1.6; and for the 13- 
test School-age period of six to 18 years, the mean is 3.4, SD 1.1. This 
is another way of showing that the children maintain their own relative 
Status more closely as they grow older. Both the Lability Scores and the 
individual differences in Lability (SD's) decrease with age. For the entire 
18-year span (with a maximum of 38 tests per child) the mean Lability 
Score is 5.4, SD 1.2. Individual scores range from 12.23 for a boy in the 
Infancy period to 1.21 for another boy in the Preschool period. 

Whether or not a Lability Score such as this will have value in describing 
characteristics of growth in children, or in differentiating children in any 
significant way, should be interesting to investigate. A few preliminary 
comparisons have been made. For example, wc found no sex differences 
in Intelligence-Test Lability at any age-period, the largest critical ratio be¬ 
ing 0.24 for the Preschool period. 

Intelligence Test Lability has been correlated with level of intelligence 
at the several age-periods (see Table 9). The r’s are all practically zero, 


TABLE 9 

Correlations Showing the Relation of Intelligence Test Level to Lability 
Scores for 40 Cases 


Age at lability 
score 

r with Intelligence 

Level at same age 

r with mature 
Intelligence Level* 

Months 1-21 


—.02 

—.005 

Years 2-5 


—v08 

—.14 

Yeats 6-18 


.12 

.18 


*Mean Standard Score for years Id, 17 , and 18. 
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the largest being that of mature intelligence with School-age Lability. This 
of .18 is not significant but it is in line with McNcmar’s (29) finding of 
small significant relations between the magnitude of the IQ and test-retest 
differences. For the School-age period, the upper Quartile (10 cases) in 
intelligence has a mean Lability Score of 3.9, SD, .84; the middle 50 per 
cent is intermediate in Lability with a mean of 3.3, SD, 1.2; while the low¬ 
est intelligence quartile has a mean Lability of 3.0, SD, ; 85 ' The Cn “ a 
ratio between tbe means of the first and fourth quartile is 1.16. On Mc- 
Nemar’s interpretation, this slight difference is inherent in the methods of 
test construction, and does not indicate that the brighter children are any 
less stable in their abilities over a period of time than those whose intelli¬ 
gence is mediocre or inferior. It does mean, however, that in interpreting 
the scores we should allow for some greater variability of scores at the hig er 
levels of intelligence. 

There appears to be little tendency for a given child to have a characteristic 
Lability pattern at all ages. Intercorrelations between the scores earned for 
the three age-periods are: Infancy with Preschool, .26; Infancy with School- 
age .19; Preschool with School-age, -.29. As may be seen from the rs 
in Table 10, the score for the total 18-year span is determined almost 


table 10 

Correlations Show.no the Consistence ok Intelligence Test Lab.litt Scores tor 40 
Cases 

Periods compared 

r 

Infancy -with Preschool 

Infancy with School-Age 

Infancy with Total Span 

Preschool with School-Age 

Preschool with Total Span 

School-Age with- Total Span 

.26 

.19 

.97 

—.29 

.38 

.28 


entirely by the Infancy scores, where the lability is so much greater than 

Anotoapproach is to select for study those children who «e Ja^ter- 
istically labile or stable. For this purpose we have called labile the 

children (25 per cent) with the largest Lability Scores, smi stable the 0 

with the smallest scores, for any given period Of the 40 ^.Ure't 'n he 

study there were four (two boys and two girls) who were labih for the 

total 18-year span and also for two of the three shorter periods. Similar y, 
there were two boys and two girls who were stable by the same enteric. 
Thirteen children (seven boys and six girls) were both labile and stable 
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at different periods. For example, a child would be very stable (In the 1 
Lability quartde in his intelligence scores for several years y« . nn T 
■me he would become labile, with considerable change f rom test to t 
(i.e., in the upper Lability quartile). Only six (five of rl« ■ i \ *?** 

tained moderate scores (i.e., in the middle 50 per cent) for all 
as well as for the total 18-ye.ar span 1 threC Periods 

Whether the four children who can he characterized .as generally Khl 

sssss; sssgs 

differences among these children with respect"to “he labTt 

gence test scores, but also that the degree of lability at ^ 

indicator of lability at another stage in the mental gr^th procL""^ " “ 

is corroborated^y^he Lability^Scores ^Th Si ^ Score curves 

during the first tlo yeat is 1 “P I ? Iat ' Vely lilbilit 3' n£ scores 
ever, even at the later aces o evidenced in the correlation coefficients. How- 

viduals are more steady than Tth™ ^ ’ S . betwcEn tests are high, some indi- 
■ child who had been labile may rl, 7 mCTtal Pr0BIeSS - What is more, 
scores, while another child whose S ** Y °iT n t0 COnsifitent intelligence test 
sW down, thus tret-^ StSblE - » 

J- Summary 

telligence'foT a^r^^f^o^c^Jdrerf wh gr ° Wth ^ in ' 

38 testing .ages from one In h 1 ° t been tcsted « most or all of 

been focused primarily on ace chn r ° US • —^ °* age ' ^ ttent i° n has 
and on individual consistency in‘revive ZrL ^ intC,IigCnCC tcst 5corcs 

intelligence test scores ^ distribut ions of 

not exhibit cons,stent trends in variability during 
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growth. There appear to be periods in which the abilities of children, are 
relatively homogeneous, and others in which there are much greater indi¬ 
vidual differences. These periods are found in the scores obtained from a 
number of different tests and investigations, and thus seem to be inherent 
in the processes of mental development. 

It is postulated that greatest homogeneity in scores occurs for a function 
when it is just starting to develop; that scores are most dispersed when that 
function is still growing rapidly but when those who are growing most rapidly 
in the function are not yet mature; and that as the slower-growing indi¬ 
viduals reach maturity in the function the differences again become somewhat 
restricted. Consequently, if the tests are adequate, measures of the abilities 
under consideration, fluctuations in the standard deviations of scores would 
be caused by the successive (and at times partially concurrent) developing 
and maturing of different types of intellectual ability. 

If these postulates are valid, it would seem well worth while to direct 
studies, not only toward isolating, but also toward discovering the onset and 
course of development, of the different functions, or “factors / 1 of intelli¬ 
gence. Furthermore, the tools with which we measure general intelligence 
should be fashioned with these considerations in mind. 

Statistically, in order to increase the constancy of relative mental test 
scores (and to compare abilities in the same children through periods of 
time), it is important to use scores which do not fluctuate with the SD's. It 
is also necessary to rule out differences due to the use of different tests with 
unequal standardizations. These sources of irregularity have been controlled 
foi the Berkeley Growth Study by computing Sigma Scores (and Standard 
Scores) from the means and SD 's of the point scores or mental ages earned 
by these children. 

The consistency of the mental test Sigma Scores is then studied by means 
of test-retest correlations, of individual age-curves, and of Lability Scores. 
The latter measure the extent to which each child fluctuates from his own 
intelligence level, in tests taken during a given age-span. 

By all three methods of comparing, it is seen that children’s scores are 
very labile during infancy, and become gradually more stable. By school 
age the prediction of the general level of intelligence is fairly stable. How¬ 
ever, there are considerable individual differences in lability at all ages. 
This is true for our Sigma Scores, but when the test-norm IQ ’s are used 
there is much wider fluctuation, especially for those children with the more 
deviant scores. Such deviant IQ 's should, in practice, be interpreted with 
great caution. These data point to the desirability of using some form 
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of Standard Score (ox IQ's derived from Standard Scores) instead of the 
ratio IQ. 

The high r’s between scores on the Stanford-Binet, Wechsler-Bellevue, 
and Terman-McNemar Group tests indicate that these three tests measure 
much more nearly the same abilities than would be expected from the chil¬ 
dren’s differences in 70’s. Equivalent scores for these tests, based on com¬ 
parable case samples would be useful in practice. 

Boys and girls were found to be equally labile in their test scores. Chil¬ 
dren with high levels of intelligence were not significantly more labile than 
those with less intelligence, in this group. 

For the school-age period which is definitely more stable than for younger 
ages, the children’s Lability Scores averaged about one-third of a standard 
deviation, or roughly five or six IQ points. This figure is very similar to 
those given for earlier studies which emphasized the “constancy of the 
IQ." It must be kept in mind, however, that our Lability Scores are SD \s 
based on 10 to 13 tests per child (for the school-age period), and do not 
represent the extremes, but the central tendencies for a number of tests. 
Although many children maintain fairly constant levels of intelligence after 
six years of age, in some there are wide shifts in mental level. These shifts 
may occur at any age, and over a wide range of intellectual ability. 


References 

1. Adernethy, E. M. Relationships between mental and physical growth. Monoq. 

Soc. Re j. Child Dev el., 1936, 1, No. 7. 

2. Anderson, J. E. The limitations of infant and preschool tests in the measure¬ 

ment of, intelligence. J. of Psychol., 1939, 8, 351-379. 

3. Anderson, L. D. The predictive value of infancy tests in relation to intelli¬ 

gence at five years. Child Devcl., 1939, 10 , 203-212. 

4. BAYLEY, N. Mental growth during the first three years: A developmental 

study of sixty-one children by repeated te9ts. Genet. Psychol. Monog., 1933, 
14 , No. 1 . 

5. .- - Mental growth in young children. Yearb. Nat, Soc. Stud. Educ., 

19+0, 3&, 11-47. 

6. .-■. Factors influencing the growth of intelligence in young children. 

Yearb. Nat. Soc. Stud. Educ., 1940, 33, 49-79. 

-■ The California First-Year Mental Scale. Berkeley: Univ. California 

Press, 1933. 

8. Bayley, N., & Jones, H. E. Environmental correlates of mental and motor 
development; a cumulative study from infancy to six years. Child Devel, 
1937, 8, 329-341, 

9l --—-• The Berkeley growth study. Child Devcl., 1941, 12, 167-173. 

10. Bradway, K. P. Predictive value of Stanfard-Bi.net preschool items. J. Educ. 
Psychol 1945, 36, 1-16. 



NANCY BAYLEY 


195 


11 . Davis, W- A., & Havighurst, R. J. The measurement of mental systems (can 

intelligence be measured?). Sci. Mo., 1948, 66, 301-316. 

12. Dearborn, W. F., k RothneY, J. W. M. Predicting the Child’s Development. 

Cambridge*. Sci-Art Publishers, 1941. 

13. DuBNOFF, B. A comparative study of mental development in infancy. J. Genet. 

Psychol., 1938, 63, 67-73. 

14. Ebert, E. H. A comparison of the original and revised Stan ford-Bin et scales. 

J. of Psychol., 1941, 11, 47-61. 

15. Ebert, E., k Simmons, K. The Brush foundation study of child growth and 

development: I. Psychometric tests. Monog. Soc. Res. Child Devel., 1943, 8, 
No. 2. 

16. Ellis, R. S. The "laws” of relative variability of mental traits. Psychol. 

Bull., 1947, 44, 1-33. 

17. Fillmore, E. Iowa tests for young children. Stud. Child JVelf., 1936, 11, 

No. 4. 

18. FREEMAN, F. N., k FloRY, C. D. Growth in intellectual ability as measured 

by repeated tests. Soc. Res. Child Devel., 1937, 2, No. 2. 

19- GoodenougH, F, L. Studies of the 1937 revision of the Stanford-Binet scale: I. 
Variability of the IQ at successive age-levels. J. Educ. Psychol., 1942, 33 , 241- 
251. 

20. Goodenough, F. L,, k Maurer, K. M. The Mental Growth of Children from 

Two to Fourteen Years. Minneapolis: Univ. Minnesota Press, 1942. 

21. Henmon, V. A. C., St Livingstone, W. F. Comparative variability at different 

age9. J, Educ, Psychol., 1922, 13, 17-29 

22. Honzik, M. P. The constancy of mental test performance during the preschool 

period. J. Genet. Psychol., 1938, 62, 285-302. 

23. Jaffa, A. S. The California Preschool Mental Scale: Form A. Berkeley: 

Univ. California Press, 1934. 

24. Jones, H. E., & Conrad, H. S. The growth and decline of intelligence: A 

study of a homogeneous group between the ages of ten and sixty. Genet. 
Psychol. Monog., 1933, 13, 223-294. 

25. Knezevich, S. The constancy of the IQ of the secondary school pupil. J. 

Educ , Res., 1946, 39 , 506-516. 

26. Kuhlmann, F. Tests of Mental Development. Minneapolis: Educational Test 

Bureau, 1939. 

27. Lindquist, E. F. Statistical Analysis in Educational Research, Boston: Houghton 

Mifflin, 1940. 

28. Maurer, K. M. Intellectual Status at Maturity as a Criterion for Selecting 

Items in Preschool Tests. Minneapolis: Univ. Minnesota Press, 1946. 

29. McNEMAR, a. The Revision of the Stanford-Binet Scale: An Analysis of the 

Standardization Data. Boston: Houghton Mifflin, 1942. 

30. Mills, F. C. Statistical Methods Applied to Economics and Business. (Rev. 

Ed.) New York: Holt, 1948. 

31. Nelson, V., k Richards, T. W- Fels mental age values for Gesell schedules. 

Child Devel., 1940, 11, 153-157. 

32. Paricyn, G. W. The clinical significance of IQ's ou the revised Stanford- 

Binet scale. J. Educ. Psychol., 1945, 36, 114-118. 

33. Sartain, A. Q. A comparison of the new revised Stanford-Binet, the Bellevue 

scale, and certain group tests of intelligence. J. Soc. Psychol., 1946, 23, 237-239. 

34. Shuttleworth, F. K. The physical and mental growth of girls and boys age 

six to nineteen in relation to age at maximum growth. Monog, Soc. Res, 
Child Devel., 1939, 4, No. 3. 



196 


JOURNAL OF GENETIC PSYCHOLOGY 


3 S. 


37. 

38. 

39. 


Boston: Houghton Mifflin, 


Terman, L. M. The Measurement of Intelligence. 

Test of Mental Ability' 

ton: Houghton Mifflin, 1937 . et 1 B8ts of InteI ligence. Bos- 

rr: v- “ 8 ° f ««. 62, ioi-u2. 

TwS a D 1 M 4 The Mei ™~ ° f Adult Intelligence, Balti mors; Willia™ 


Institute of Child Welfare 
University of California 
Bet keley 4, California 



The Jourjial of Genetic Psychology, 1949, 75, 197-220. 


THE DEVELOPMENT AND TRAINING OF HAND DOMI¬ 
NANCE: I. CHARACTERISTICS OF HANDEDNESS* 1 

Department of Education, Brooklyn College 


Gertrude Hildreth 


A. Handedness Tendencies and Patterns 

Every normal person is endowed with two arms and hands which serve 
for the manipulation of tools and other manual activities. In early life 
the child apprehends his environment largely through the cooperation of eye 
arid hand. Most persons earn a living through working with their hands, 
whether in rough labor, highly specialized manual skills, or through mental 
activity recorded in written symbols. Everyone depends upon his hands 
for countless services in daily life. 

The hand has been described as the instrument of the mind, a tool that 
surpasses in its flexibility, power, and strength any other tool in existence. 
Skill in t)ie use of his hands has given man ascendency over natural forces 
and it accounts for his intellectual evolution, his inventiveness and adapta¬ 
bility. Through the use of his hands man has created other tools for learn¬ 
ing and achievement. 

The average person has little conception of the potentialities for training 
and usefulness that reside in his hands. The schools have tended to slight 
motor training and have given scant attention to improving the manual 
efficiency of their pupils. This same lack exists after formal school training 
is over except in industrial plants where workers are trained for specific jobs. 
As a result, the average person operates considerably below his maximum level 
of efficiency in manual performance. 

1. How the Hands Function 

The hands execute impulses from the brain by means of nerve tracts which 
activate the efferent muscles. These reactions may be on an automatic, 
reflex level or consciously controlled by thought. The latter tend to be more 
complex activities, more elaborately patterned, less readily habituated or 
newer than the former. Although organically the brain is structured with 
two halves or hemispheres which are connected by nerves and muscles to 

^Received in the Editorial Office on January 20, 1949. 

^References are printed at the end of Part V. 
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the opposite-sided limbs, functionally the brain operates as a unit and th 
entire cerebrum is involved in motor responses. Manual habits and adanta' 

a Zalii eC of f :„" Ual ’ S " ental Pr0CeSSeS and revcal » d Physical 

In the normally sighted person, through a process of mental and physical 
development, the eyes and hands function coordinate^. Oculo-motor con 
trol !S a promment feature of dextrous movements and characterizes our 
most highly special,zed manual skills. Even in infancy the eyes begin to 
guide the hands; by the time adulthood is reached the eye and hand have 
become a highly efficient team for intricate psycho-motor performance. 

2. Symmetry in Structure 

The human body is constructed on a bilaterally symmetrical plan in cer- 

extremZ -a “ ^ teetb ’ and jaws ' the man,!al and P^al 

wdkiW he 1 b C S m,rr ° rS , the ° ther ’ 1,1 a motor performance such as 
^ raove “ntralaterally. This lateral symmetry of the body 
contributes to balanced motor adjustments. Movements made by the two 

•-rrztsnsr l,ing -* — -* - —r 

Apparendfr hands . abcUt each oth « “ th™gh rolling them in a muff. 
Apparently the same motion ,s made with both hands. Now keep turning 

If The h U d '7T 7 before ' but er^duMy extend the arms out in front 
o the body still making the circular motion. It will be found hat th 

t^ n are c:„,r: g in the same directi ™' but —™ 

maT c_ 7 m ° VementS are for pianist, and are made in 

z£B =s zsbzssssbs 

3. Sidedness of the Organism 

ofStXutTs iizzrr istic , of t human ° rganism; but in ^ 

development, and difficul to accounTfoT BothT^ 1 ™““ T*™ ^ 

O account tor. Both the growing child and the 
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mature adult show sidedness in postures in sleeping, standing, and sitting, 
as well as in walking, eating, and other characteristic behaviors. Sidedness 
is a feature of vision: right-eyedness versus left-eyedness, of manual activity 
and footedness, of chewing, smiling, and possibly of hearing. From birth 
to maturity lateral orientation becomes more pronounced until the indi¬ 
vidual is said to he right-handed or left-handed, as the case may be. Eyedness 
and footedness are less obvious characteristics than handedness, yet laterality 
in these features is also observed in the majority of mature persons. 

4. Laterality in Handedness 

Nature’s economy is shown in specialization of function. The skilled use 
of the hands is but one illustration of this trait, and the attainment of dex¬ 
trous manual dominance represents an even higher degree of specialization 
in motor functioning. Effective motor adjustments require an active hand 
and an auxiliary hand. Uneven handedness, and complementary manual 
coordination, with one hand in the dominant role, is considered to be prac¬ 
tically the only certain test of civilization, and may be regarded as a social 
symbol. 

There are two kinds of manual skill in which hand dominance is a factor: 

( a ) Skills performed entirely or largely with one hand alone; unimanual 
skills such as using a spoon, eating pie with a fork, shaking hands, writing, 
turning a key in a lock; ( b ) bimanual skills that demand the complementary 
use of both hands, with one hand dominating. Most handedness tasks, even 
writing, are two-handed, for the right-handed writer uses his left to steady 
the paper or to push it along. 

5. The Advantage of Dominant Handedness 

Consistent sidedness is an advantage for without it a person would be “at 
sixes and sevens” most of the time in his motor adjustments. The com¬ 
plementary functioning of the two hands with division of labor between 
them makes for economy and efficiency in performance. The person with 
the more dominant and consistent manual dexterity becomes the more expert 
artisan in using tools involving delicate adjustments and operations. Smooth 
team work between the two hands functioning automatically in motor per¬ 
formance contributes to skill. Individuals who have not achieved manual 
dominance are less effective or may even be handicapped in motor performance. 
Delay in establishing dominance is unfortunate because it leads to uncer¬ 
tainty, confusion, and awkwardness in motor performance. 

Consistent manual dominance is especially needed in our highly indus- 
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tnalized civilization today with its precision tools requiring in some 
accuracy to ,001th of an inch. Consider the dexterity needed in everyday 
household1 net.vines such as cutting with scissors, using a can opener , ! 
mg a needle, writing, using a key or screwdriver, dialing on the radi ^ d ' 

manufacture of instruments and equipment such as sewing machine f h 
tRin pen, musical instruments, and tools used in all the arts and crafts 
Differentiation of function and coordination of the two hands in motor 
performance is achieved through a process of development, learning and 
training It is also a product of social convention which decrees Z' o f 

za. be uscd in shaHne hands ' ° r tipping *• « it 


0 . dmbilateral/ty 

Persons who use the two hands with approximately equal skill are said 
to be ambidextrous or ambilateral. Many persons cl sir, , 

"™ *"<""■«' “ *. two ,il« ol ,1, W, “ J 

The artist Leonardo L cit d '^ l ^ t,Cm a temateIy in ^e same roles. 

ambidextrous afler maturity throunh^ * Z but ! f is safd ** ^came 

of his dominant right hand and arm °"h° , neCCSSlty due t0 some ‘“capacity 

Painting and wrote mirror style‘with the' leThZ hands while 

fatigue. For the average l C * C ^ ant ^ apparently to relieve 

enough to become ambidextrous If itf C b dd ^ ood years would not be long 

necessity for attaining this degree of maZ lsMl 111616 “ f PraCtiCaI 

however, it is an advantage i r t , k I - Tor some manual workers, 

t; ® ti " , ™ ei : ■*—-* »• '»”*■ 

both hands and are esscndal v “I 1 ^ defeCtive in the ™ of 
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7. Patterns of Handedness 

To describe a person as right or left-banded represents an oversimplifica¬ 
tion. Handedness is not a fixed quantity nor are right and right-handedness 
unitary terms. Handedness is a matter of degree determined by the difference 
in the skill with which both hands are used. Most people use the right 
hand for some purposes, the left for others. Every physically normal person 
is left-handed to some degree. There are different combinations and patterns 
of handedness in different individuals and even within the same individuals, 
as Burt (1937), Brain (1945), Koch (1933), Durost (1934), Haefner 
(1929), Heinlein (1929), and others have pointed out. No one except 
a one-armed person could be considered exclusively right- or left-handed, and 
such persons arc vastly in the minority in any normal population. 

8. VariabiUty and Consistency in Handedness 

Individuals vary in the degree of consistency they show in dominant 
handedness. Invariability in handedness is the exception, not the rule. In¬ 
dividuals are neither “light” nor “left” uniformly; usage depends on the 
function being performed. Some children, for instance, are decidedly left- 
or right-handed, others not so decided. Everyone shows some specificity in 
handedness, some persons considerably more than others. A little observation 
among one’s associates proves that many are partially or mixed-handed though 
they think of themselves as one-handed, or were once other-handed than they 
are now. Wilkinson (see Selzer, 1933) gave 13 tests of lateral dominance to 
250 unselected students and found that only 19 of the students were right 
dominant in all. People who do not consider themselves ambidextral show 
variations in such activities as sewing, batting, sweeping, writing, pounding, 
telephoning, with the right hand leading in some, the left in others. 

Downey observed that the percentage of left-handed individuals is not 
only small but that left-handers are much less consistent and stable in handed¬ 
ness than the right-handed, suggesting that the antithesis is between right- 
hand unilaterality and ambilaterality rather than between right- and left- 
handedness. The child is more highly stabilized in his choice of the preferred 
hand in the upper grades, and as he grows older his preference becomes more 
fixed, although actually the difference between the two hands is decreasing 
due to practice. 

Koch suggests that handedness has been conceived too narrowly as an entity, 
operating invariably in one task or situation rather than as behavior that 
varies with situations and circumstances. According to Burt (1937), left- 
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handedness is not such a definite characteristic as has been supposed ■ Right 
and left-handedness are relative terms, not sharply defined alternatives' 
mutually exclusive or absolutely opposed. The conventional classification 
of people as right- or left-handed individuals furnishes little information 
about their manual skills and habits. To say that a child is left-handed 
usually means that the teacher has observed the child write with his left hand 
listead of splitting the whole population into twef simple categories there 
are at least a half dozen sub-divisions, as Rife’s (1922) classification scheme 
suggests. cme 

The common tendency is to classify people on the basis of dominance in 
ununanual performance such as writing or eating because such behavior is 
more obvious and cons,stent. To stop there however, would be to ignore 

teLTh iY 1 r dedne! * behav!or - Time are other phases and pat- 
, llande dness that mer.t attention. The right hand tends to dominate 
an adjustment more frequently in unimanual than in bimanual activities' 

, taught than in untaught” activities and the unimanual responses show 
ess vanabdtty than do the bimanual according to Koch (1933), a result 
wh ch agrees with Ojcmann's (1930) results. Left-handedness proves to be 
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In some skills such as violin playing and certain sports in which both 
hands participate, each hand learns a particular role which is not interchange¬ 
able. The separate roles are learned from the beginning as parts of the total 
performance. 

As Dr. Gesell points out (1947), the subordinate hand may be slow 
and axvkward or it may be deft and alert. 

In bimanual performance the more dextrous hand, whether right or left, 
makes the more skilled movements and does the finer work in tool using; 
the opposite hand does the steadying part. The dominant hand also does the 
part requiring more force and strength or firmer grip. For acts such as 
carving, sewing, sweeping, and sawing one hand, usually the right, has the 
major role; the other, most often the left, acts as an auxiliary to aid in 
holding, reaching, stretching, and pushing. 

In some instances the division of labor between the hands is more the re¬ 
sult of training and custom than of physiological difference in strength or 
skill as in violin playing. Burt (1937) has pointed out that the difference 
between the hands is never so great in strength as in speed or skill. This 
superiority increases throughout childhood until maturity is reached. 

Many hand usage patterns recur over and over, day after day, for ex¬ 
ample eating, writing, and occupational activities. Others are rare or 
occasional usages in such varying situations that no consistent habits are 
built for them, e.g., packing, doing a washing, carrying packages and um¬ 
brella on a rainy day; a young child picking up toys or building with blocks. 

Skills vary in the extent to which performance is stabilized in one hand. 
In crude, less refined skills, not controlled by social strictures or dictates, 
e.g., digging, sweeping, eating at a picnic, carrying a suitcase or picking up 
a bucket of water, variability in performance is more likely to occur with 
positional convenience a larger determinant. Activities of the unskilled 
type are more apt to be performed by either hand than the skilled per¬ 
formances. 

The greatest consistency in handedness is found in those acts most fre¬ 
quently practiced and most similar to each other in the degree and character 
of dextrous control required. 

People who are right-handed for eating, writing, shaking hands, and other 
frequently practiced skills use the left hand for random, unpracticed acts, 
but not if these acts require close eye-hand coordination. 

Positional convenience may influence the choice of hand usage when under 
other circumstances the opposite hand would be used because hand usage is 
so largely a matter of convenience. When the preferred hand is occupied 
the opposite hand is used in carrying a parcel or picking up a suit case. 
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A person who is right-handed lor eating, writing, sewing, and throwing 
noted the frequent times she used her left for random acts such as pouring 
the tea kettle, jotting down telephone numbers in a phone booth, turning 
out gas at the stove, screwing the top on a paste tube, watering the lawn with 
a hose, opening a door, cutting cord with a knife, wiping off a table because 
it was more convenient to use the left hand at the particular time ’ 
Determining the consistency in an individual’s handedness is a problem 
for statistical analysis. The conclusion from such studies as Hacfncr’s (19291 
is that hand dominance consists of a small number of basic activities which 
ate common to most individuals who exhibit a particular preference ” 

Stability and consistency in handedness are not only functions of the act 
performed but increase with age. A high degree of consistency is frequently 
found in mature persons whose motor habits are well established. 

Durost (1934) found that the relation of handedness to age varied with 
K dlffer “‘ ™ eS ' His data seem to justify the popuL dichotomy 
>t assumption that left-handed and right-handed people are somehow differ¬ 
ent in kind. According to Durost, by definition, a right-handed person is 
one w o uses his right hand predominantly for most of the tilings which 
mvo've a cho.ce of hands, with a converse definition for the leftlnded 
The data from intensive reliable testing bear out this definition in general 
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ness is a more consistent and definite trait than left-handedness. More 
left-handers are nearer the ambilateral line as the frequency curves of Sec¬ 
tions III and IV indicate. The left-handed are never as strongly left dom¬ 
inant as the right-handed are right dominant. 

9. Variations Depending Upon the Tests Used 

In experimental studies employing analytical tests of handedness the con¬ 
sistency of handedness is found to vary with the tests and measures used. 
Both Koch and Durost reached this conclusion. For example, Durost found 
that a target test showed a trend toward more ambilaterality, “treasure” and 
“escape” tests, toward confirmed right-handedness. 

In Koch’s study the more elaborate and delicate adjustments proved to be 
the best indicators of dominant handedness. The more complicated and re¬ 
fined the tests, the more varied were the types and classifications of handed¬ 
ness found. 

Furthermore, test results proved to be different from observations of the 
same acts performed when the individual was unaware of being observed. 

10. Studying Handedness 

The essential problem in studying handedness is to determine the relative 
skill and dexterity of the two hands and the relation of this skill to hand 
preference. It is necessary to determine not only which is generally the 
preferred hand, but the frequency of preferences as compared with the opposite 
hand. Another problem is to determine how handedness distributes itself 
in a random population at different age levels on a variety of tests measuring 
different aspects of the same trait. 

11. The Evolution of Handedness 

Human handedness has a long history. In attaining the upright posture 
man became highly specialized in th euse of the limbs. The hands were 
freed for tool using, enabling human beings to become manually dextrous, 
a distinguishing mark of the species. Manual dexterity, human mentality, 
and speech developed together. Anthropologists have concluded from studies 
of stone implements and living arrangements that hand preference has existed 
since the stone age among all races. The progress of evolution in handedness 
shows gradual decline in ambilaterality and increasing specialization through 
the ages. Human handedness may be considered a reflection of the evolu¬ 
tionary tendency in the human race toward increasing differentiation in motor 
function and refinement in manual skill. Human culture appeared by the time 
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man was able to talk and had become right-handed. Eventually man 
is ascendancy as a tool-using creature through the development of char 
actenstic manual dexterity. Developing handedness and adopting 
handedness apparently proved to have high survival value and was a d * 
advantage to the race. uenmte 

The invention of the spear and bow were factors in the establishment of 
ndedness for the highest skill required the centering of dexterity “cm 
and. Hand dominance m combat no doubt was a factor in survival Pi re 
making an essential tool-making skill in prehistoric times, probably influenced 
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be two sets of doorknobs, or two sets of doors equally convenient to right 
and left-handed people. Every department store would have to be stocked 
with two sets of scissors, golf clubs, scythes, and screws in equal numbers. 

Whether there is any sound basis for the convention of right-handedness 
rather than the left we cannot say. Probably the preference for the right in 
the dawn of civilization was arbitrary. At all events, right-handedness has 
continued to be the prevailing fashion down the ages. 

Dr. Wile has proposed “helitropisra,” a unique but highly speculative 
theory, as an explanation of right-handedness. According to this theory, 
persons in the northern hemisphere turning toward the sun and following 
the sun all day in its course would describe a circle to the right. Civilization 
first developed in the northern hemisphere; the tool makers and highly skilled 
tool users originated in the north temperate zone; and the right-handed cus¬ 
tom became predominant as civilization spread over the globe and the spe¬ 
cialized use of tools became more prevalent. 

13. Early Adoption of Right-Handedness 

When human culture first developed man was both right dominant and 
could speak. From earliest recorded history right-handedness has prevailed 
throughout the world. 

Archeologists have found that most ancient implements were designed for 
the right-handed, but among fossil remains some tools are always found for 
the left-handed. 

Although the proportions of right- and left-handed implements in the 
Stone age were nearly equal, a slightly greater proportion of right-handed 
implements is always found. Left-handedness was much commoner then than 
it is today in Western civilization. There is some evidence that in prehis¬ 
toric times left-handedness ran as high as 33 per cent contrasted with the 
4 or 5 per cent found among adults in modern times. Studies of skeletal 
remains also prove that ancient people were right-sided chewers. 

Most experts agree that the strong tendency toward right-handedness is of 
social origin, a custom probably started in religious ceremonies or in. military 
organization as the weapons used required more manual skill. 

There are frequent references in the Bible to handedness in military action 
with special mention of the rare left-hander. 

The advantages to be gained through uniformity in sidedness must have 
been realized when man first began to engage in massed concerted action 
in any large numbers. The system became reinforced and finally estab¬ 
lished as a social custom carrying considerable prestige. The deviate was 
punished or ostracized. 
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In Homeric times the shield held in the left hand protected the heart 
while the right hand held and thrust the spear. Right-handed warriors 
could most directly attack their adversaries on the heart side of the body 
All army regulations today are heritages of spear-hand and shield-hand usage 
As someone has said, "Zenophon is still in command of the army," 
Left-handedness is proportionately low among civilizations in which the 
common people learn to read and write, shake hands with one hand, eat with 
silverware and are employed in industries which require intricate tools. 

In any era or culture where the population greet each other by bowing 
instead of hand-shaking, where there is social indifference toward eating 
customs or little use of tools other than fingers for eating, where the general 
populanon is illiterate there is more tendency toward ambidexterity. (Wile, 


Id 1 . Handedness as a L) evelopmeiital Trait 
The human infant at birth is neither right- nor left-handed, but fairly 
early in life the child begins to show bias and preference in handedness until 
y the time maturity is attained 95 per cent or more of the population 
exhibit a predominant right-handed tendency. This developmental process 
para lels evolutionary trends in handedness in human culture. Manual de¬ 
velopment in all its phases is a product of growth and behavior; it is a 
earned characteristic. The handedness habits the individual begins to show 
adult Ch ' dh ° 0i becomes the of habits he is likely to have as an 
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have tended at times to seek facts that fit their theories rather than the 
other way around, or to doubt or overlook the facts that fail to fit their 
theories. Most of the “scientific” studies still suffer from an insufficiency of 
cases because left-handedness is comparatively rare, handedness is judged in 
terms of limited criteria, few studies report sufficient observations for statis¬ 
tical reliability, too often sweeping generalizations are based on cases in 
a narrow age range, developmental trends in young children have been over¬ 
looked, the learning capacity of the individuals studied is not indicated, and 
the supposition that handedness is entirely a matter of heredity or under the 
control of “cerebral dominance” clouds the worker's interpretations of clear- 
cut facts. Training factors are disregarded, and generalizations are based 
on too limited evidence. 

Developmental studies are rare. UntiL recently, few infants have been 
accessible for intensive study, yet it is evident that handedness habits are 
formed in early childhood. The chief defect of some otherwise good studies 
is that they are “piece meal” and do not give a comprehensive picture of the 
handedness as developmental learning. 

As Durost (193+) indicates, the tendency has been to assume that all 
measures of handedness are positively correlated to the point of reliable 
prediction, to measure handedness of a small sample by crude methods of 
unknown reliability, and to generalize from these as to the nature of the 
relation between handedness, reading, character, emotional traits, school 
success, interests and other characteristics of behavior. There is need for 
better genetic and controlled studies, more reliable testing, broader sampling, 
more complete developmental records. 

Koch (1933) points out that we need to know much more about people’s 
manual habits than we do at present. A better job must be done to explain 
the learning process, the role of habit formation in eye and hand dominance, 
how these skills are acquired, how early and how permanently. All phases 
of laterality, eye-hand coordination and posture must be studied, not handed¬ 
ness alone. 

The older point of view was represented in Jones’ (1918) assertion that 
we need to establish standards for "born handedness” and “adopted” handed¬ 
ness, and that the next problem is to find and classify children into three 
groups, pure right-handed, Jeft-handed, and transfers so that we can say with 
certainty whether the child should be changed over or not. The more 
modern, point of view is that wc need to study handedness behavior in the 
developing child and take better account in the process of accidental and 
direct training factors. 
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Through the years some of the experts have been on a hunt for tests and 
ndtcaucns of native handedness.- What they should seek, modern worker 
urge, are reliable methods of determining the handedness and sidedness char 
actenstics of representative individuals during their development from 1 r 
to maturity. Today there is more emphasis on cultural influences in human 
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7. The question of whether handedness is hereditary or environmentally 
conditioned has never been satisfactorily answered. 

8. There appears to be a connection between handedness and speech, 
as well as between handedness and learning to read, write, and spell. 

Dr. Gesell believes this phase of growth is so important that it should 
be included in every clinical examination. 

In this industrial age with greater demands being made on manual dex¬ 
terity and with greater liability to manual incapacity, training the hands 
for fullest performance becomes a matter of great concern to employers. All 
clinicians, psychologists, and vocational counsellors should be prepared to give 
advice on this subject. 

1. Attitudes Toward Right- and Left-Handedness 

The fact that most children with early left-handed bias are weaned over 
by the time they reach maturity suggests that parents and teachers and the 
social world attach more prestige value to right-handedness. For reasons 
already given above, following the “rule of the road” is approved, the oppo¬ 
site strongly disapproved. Right-handedness is emphasized in all cultures for 
its social value. The “strong right arm” is associated with legendary heroes. 
Ever since courts were established the right hand has been required for oath 
taking. In English and German, both “right” and “recht” are applied to 
handedness and also express the idea of behavioral rectitude, right-handedness 
being synonymous with “doing right.” Magic and luck are associated with 
right-handedness. 

Over a hundred adults who were asked in a questionnaire whether they 
would prefer that their children be right- or left-handed responded to the 
question as follows: 

1. Would you prefer your child to he right-handed? 

Yes —99, or 97.7 per cent 
No — 3, or 2.94 per cent 

2. Would you prefer to let the child work it out for himself? 

Yes — 57, or 58.62 per cent 
No —42, or 42.42 per cent 

3. If the child showed a left-handed tendency would you 

a. Help him shift to the right hand? 

Yes —73, or 73 per cent 
No —27, or 27 per cent 

b. Help him to become a better left-hander? 

Yes —40, or 40.81 per cent 
No —58, or 59.08 per cent 
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2 . Prejudiced and Discrimination Against the Left-Handed 
Prejudice against left-handedness has persisted since earliest times. All the 
references to left-handedness in the Bible have unfavorable connotations 
The word "sinister' 1 with its unsavory implications is of Latin origin meaning 
' left." The French terms "gauche” meaning "left” and “gauclierie” have 
come to mean "clumsy.” The word "left” is of Anglo-Saxon origin meaning 
originally weak ’ or "broken,” akin to “lopt" or “lopped.” 

Sometimes prejudice in past eras has gone so far as to suggest that left 
handedness is immoral or abnormal. The Hexe in Germanic mythology 
made the sign of the Cross with the left hand, according to an old German 
tradition. In the seventeenth century, left-handedness was regarded as an 
aberrations from the divine plan of nature. The left hand has been called 

r \ a a . nd ' ” d 1 1 0rd Chesterf!eId warned against left-handed behavior, 
eftdiandedness was held to be a mark of ignominy and disgrace. Are the 
eft-handed inferior? was a question asked in an early day. The belief was 
widespread that they were because left-handedness was observed to be asso- 
ciated with other bodily and mental defects. 

Some left-handers are ashamed of the condition and try to conceal it A 
woman apologized, "I'm always so embarrassed over my left-handedness. It 
gets a other peoples way at the table." In many trades there is prejudice 
against the left-handed workman. 

It is natural that popular prejudices and taboos of this sort arise, for 
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or combing one’s hair. The left-handed writer may be ridiculed but not the 
child who takes off his cap with the left hand. 

Chinese calligraphers at the United Nations headquarters report that left- 
handedness is far less common in China than here. They believe this is due 
to the greater strictness of oriental parents in correcting the trait. To the 
Chinese left-handedness is an exhibition of waywardness or departure from 
convention which is traditionally frowned upon. 

3. Changing Attitudes Toward Left-Handedness 

The earlier prejudice against left-handedness has tended to relax in recent 
years. Parents and teachers are not so concerned about changing over all 
“lefties” to right-handedness as they were in the Victorian era or even 25 
years ago. Social pressure to force children to conform to conventions was 
stronger 50 years ago than it is today, when failure to comply with adult 
authority was considered perverseness. The child who made special effort 
to conform, e.g., to change from left-handed to right-handed writing, Was 
considered to have strengthened his will power. Not only the home but the 
school stressed conformity to authority. 

The number of young left-handed children has been increasing within 
the past 25 years, as the data in Section IT indicate. The chief reason may be 
that home and school discipline have relaxed. At home children are given 
more liberty to develop their motor skills naturally through free-play activi¬ 
ties and parents are more indifferent in the matter of handedness. With 
fewer children in the home the child is more highly valued and his own wishes 
are consulted and followed more in child training. The new emphasis on 
natural child development, permitting the child to make his own choices, tends 
to give the child more freedom in thought and action from his earliest years. 

Left-handedness is no longer considered harmful or morally wrong. The 
child may even be encouraged to develop any left-handed bias he shows on 
the assumption that it is hereditary, “He was born that way.” Parents are' 
warned not to interfere with the left-hander's tendencies, and teachers are 
warned that the child should be left to work out handedness for himself, 
that it is wrong to “interfere with nature’s plan.” The freer school program 
with more opportunity today for self-expression and hand work tends to 
encourage self-choice in handedness. 

One group of left-handed adults has advocated an Association for the 
Protection of die Rights of Left-handers. They believe they should be 
permitted to take the oath of office with the left hand, buttons should be 
reversed for them, and musical instruments should be specially constructed to 
fit their patterns of handedness. 
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4. Advantages of Right-Handedness 

There is an advantage in the early formation of right-handed habits for the 
performance of the most common everyday activities accord in p- tn K 
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wrench to be found? Who has ever seen a left-handed scythe? It is un¬ 
economical in industry to make instruments for the small proportion of left- 
handed individuals and limited space facilities would not permit their in¬ 
stallation. 

A college dean who has been highly successful in intellectual and academic 
achievements reflected on his left-handedness as follows: “It was very awk¬ 
ward growing up left-handed in a right-handed world. I was forced to 
write with my right hand, but kept almost all other skill with the left. 
During youth f stuttered badly and I have never been able to achieve skill 
with my hands, I always have to call in a handy man to repair anything, 
no matter how simple. My salmon fishing reels all have to be left-handed. 

Not enough is said about the difficulties of left-handed people, accord¬ 
ing to Miss X, a dress designer, who broke her right wrist at three and 
thinks this circumstance accounts for her extreme degree of left-handedness. 
According to her report, she has never had any trouble with speech, but is 
clumsy. She cannot drive a car or perform motor skills smoothly because she 
must always stop to think about orientations. Now she has learned "clockwise” 
and "counterclockwise” and finds that this helps somewhat. Her father got a 
permit from the state department when she entered first grade in an Iowa 
school for her to write left-handed and each year she brought this permit to 
the school to present to the new teacher. Her patrons in the diessmaking 
establishment are in terror because she always appears so clumsy with the 
shears in her left hand. But in learning to knit as a mature adult she had 
no trouble learning the skill right-handed. In fact, there was no one about 
who could teach her any other way. 

In one experiment the left-handed children in the group had considerably 
more trouble than the right-handed with jig-saw puzzle solving. One of 
the children was doubly-sinistral and very awkward in all her movements. 
She fumbled in attempting to open the room door and has had trouble 
with reading, writing, and spelling since the first grade. 

In sports requiring a high degree of precision such as tennis the greatest 
players are right-handed. Even the left-handed ball player is not always at 
an advantage. Left-handed writing is slow, awkward, and sometimes illegi¬ 
ble. Left-handed recruits are slow in learning new skills. The left-handed 
individual may be handicapped both on account of mechanical inconvenience 
and the emotional consequences of spatial confusion. Slowness, indecision, 
and fatigue show up in changed-over cases. Even the left-footed individual 
may be a hazard in the dancing class. Amputation cases, formerly left- 
handed are said to become more conscious of their left-handedness than any 
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lack of skill in general. This is hecause an entire set of habits must be 
changed. 

Continued interference with left-handedness, if not direct training away 
from it, accounts for the fact that the left-handed acquire less skill than the 
right-handed in corresponding acts. 

6. The Left-Handed at School 

Left-handedness can be a serious problem at school because classroom physi¬ 
cal arrangements are set up for the right-handed; the lefties are uncom¬ 
fortable in one armed chairs, ink wells are on tile right side of the desk, 
lighting arrangements all favor the right-handed. Teachers are ill-prepared 
to deal with the left-handers. These children have motor difficulties; they 
tend to collide with their classmates, have difficulty in learning to write, and 
may develop speech and behavior problems if their difficulties are not under¬ 
stood or are wrongly handled. In one school all the pupils in the lower 
grades are required to learn to write with the right hand because the upper 
grade seats have right-handed arms and upper grade teachers expect the pupils 
to be able to use these seats. 

The left-handed child starts with a conflict because he is forced to move 
in the direction contrary to that which seems natural for him, to make the 
opposite motions from those he sees the other children making and the oppo¬ 
site of the teacher’s directions (Figure 1). Since most teachers are right- 
handed the pupil who must learn motor skills chiefly by imitating the teacher 
is apt to have trouble. One left-handed teen age pupil had trouble learning 
to play the drums because the class was large and the teacher demonstrated 
only right-handed drumming. The school-entrance period is critical because 
oi the many new situations that are met all at once. The child who shows 




figure 1 
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decided unilaterality throughout seems to hold his own better in school than 
the non-established or inconsistent child. 

A study of shorthand students (Dell, 1941) showed that the left-handed 
students received lower marks than the right-handed. Apparently the tend¬ 
ency toward ambilatcrality among the left-handed, group interfered with the 
coordination needed for speed. Wittenborn (1946) found that among col¬ 
lege students the tendency to use the left hand presented a slight but con¬ 
sistent handicap. 

7. Developmental Difficulties Associated With Handedness 

Case records furnish evidence that inconsistent hand dominance, mixed 
laterality, delay or difficulty in establishing manual dominance, or conflicts 
due to efforts to change dominance in habituated skills can cause motor 
handicaps and serious difficulties in social adjustment. Resistance, nega¬ 
tivism, stubbornness, tension, and nervous instability are observed in children 
who are late in establishing dominance or whose handedness has been par¬ 
tially converted. Left-handers are handicapped in varying degrees in sports 
and in their vocations. There is a relationship between certain laterality char¬ 
acteristics and deficiencies in development of speech as well as in learning 
to read, write, and spell. All of these skills involve complex motor co¬ 
ordinations and depend upon conscious thinking processes. 

Delay in the establishment of dominance at a normal age between three 
and six, and unwise training may also be responsible directly or indirectly for 
behavior disorders and certain neurotic trends. Some of the difficulties of 
semi-converted sinistrals are: awkwardness, poor muscular coordination, 
irritability, restlessness, slow thinking, confusion, muteness, slow speech, 
stuttering, mirror writing, irritability, feelings of inferiority, and negativism 
(Burt, 1937; Dearborn, 1931; Durost, 1934; Orton, 1937; Wile, 1941). 

Dr. Wile noted that even in temporary conversion, as in fracture cases, 
emotional disturbance is often aroused by the required shift in handedness, 
there is some impairment of speech, a transitory stammer or mirror writing. 
The reason is that such a shift involves considerable readjustment in co¬ 
ordination. The experience is awkward and upsetting. 

The social aspect of handedness creates problems. In modern life one 
hand alone is used in eating with silverware or in shaking hands. This puts 
a strain on the young child who would prefer to use either hand longer than 
he is permitted. Interfering with learned skills tends to arouse emotional 
resistance and to produce nervous symptoms. A boy of 12 stoutly refused 
to attend a family dinner party unless he could sit at the right end of the table 
so that his aunts would not criticize his left-handedness. 
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The symptoms of misery, discomfort, and neuroticism tend to become 
exaggerated in the adolescent years. Tics, habit spasms, and odd mannerisms 
may appear, the signs of temperamental instability. The fact that some 
left-handers are ashamed of the trait and try to conceal it as much as pos¬ 
sible has an unfavorable effect on their personality. 

A well-known writer reports that as a child he was left largely in the care 
of an inexperienced nurse maid whose motto was, “Anything for peace.” 
He says that in early childhood he had temper tantrums and showed 
considerable contrariness. He suffered from exaggerated night terrors and 
anxiety bordering on neuresthenia until well along in childhood. He at¬ 
tributes his atrocious handwriting which was a constant source of friction 
between himself and his father to the fact that he was naturally left-handed, 
but was forced to write with the other hand. At 20 he wrote with the un¬ 
formed hand of a boy of 10; the writing was not only childish but virtually 
illegible. He was also backward in spelling and had marked distaste for 
anything associated with school. He says he was hopeless at cricket which 
he played left-handed and he even hated watching the game. Later a cele¬ 
brated doctor advised him to Learn to fence with the left hand. He also 
disliked anything connected with machines. His childish difficulty in pro¬ 
nouncing certain consonants was considered by the family as “downright 
original sin.” 

Another case is that of Miss Y. who adopted the "crooked wrist” writing 
position in early childhood, but she is so much ashamed of her left-handed 
disability that she tries to avoid writing in anyone’s presence. Forcible 
efforts to “change over” caused her so much emotional strain that she 
attributes her failure at college to this problem. 

A business man who is a changed-over, left-handed case says that he 
attributes all of his difficulties in adjustment since childhood to enforced 
shifting and subsequent failure to settle on either the right or left hand for 
dominant performance. 

Wile and Davis (1941) selected 100 problem cases at Mt. Sinai Chil¬ 
dren’s Clinic ranging in age from five to 12 years, of normal IQj and 
analyzed the problems they presented. The problems were: aggressive and 
submissive behavior, tics, speech defects, and enuresis. Attendant problems 
were sibling rivalry, infantile position in the family, and difficult school 
adjustments. Thirty-three per cent of the cases were found to be converted 
sinistrals. Fifty-nine per cent had mixed eye-hand function. Thirteen per 
cent were right-eyed and left-handed. Forty-six per cent were left-eyed 
children using the right hand. 
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Burt (1937) noted a greater incidence of lcft-handedness among these 
children who are temperamentally neurotic. Left-handedness is commoner 
among resistant children, those who are not submissive. Again and again 
in Butt's case summaries, the child is described as stubborn or wilful if he 
presents a history of left-handedness or is inconsistent in handedness. 

Durost (1934) found in administering his battery of tests that anything 
calling for relatively fine coordination with the non-dominant hand resulted 
in such a low degree of success compared to that achieved with the dominant 
hand for the same task that emotional blocking occurred. This seemed espe¬ 
cially true of children with low intelligence. 

In a survey of adjustment difficulties, Steinbach (1933) observed handed¬ 
ness to be a factor in 7 per cent of the boys’ cases and in 5 per cent of the 
girls’. Among 160 problem and non-probiem observed by Castner (1939), 
54 per cent of the problem group and 31.5 per cent of the non-problem 
group proved to be sinistral. Among the left-handed and impartial-eyed 
cases were more children who were retarded in reading. 

Among 70 adult psychopaths observed by Quinlan (1930), 37.1 per cent 
were dextral and 54.1 sinistral or partially sinistral. 

8. Consequences of Enforced Shift-Over 

Experience proves that both children and older people can learn new 
skills with either hand regardless of accustomed hand usage without ex¬ 
periencing any emotional upset. The nervous troubles ascribable to handed¬ 
ness arise in the childhood years when motor development is relatively im¬ 
mature and all sorts of new adjustments are being learned. 

There are certain children who make the shift from left- to right-handed¬ 
ness with little difficulty, giving the impression that changing over seems 
easier than it really is. These children are young and without accompanying 
handicaps. Some of them have made good adjustments in performing all 
one-handed skills with the left hand except for eating and writing in which 
they are right-handed. But there are many other children who become 
left-handed in the early years and then develop negative resistance when they 
are forced to change. Children are put on the defensive when they are con¬ 
tinually reminded to use the other hand. Coercion adds to the child’s 
confusion. In some cases attempts at conversion are only partly complete 
because drill and punishment have had only partial success. Nervous strain 
and other ill effects may result from unsuccessful attempts to “change over.” 

Burt (1937) notes that tactlessness on the part of the teacher doing the 
retraining is usually the cause of the resulting instability. Daily nagging 
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engenders a state of continual nervousness and worry. Harsh methods of 
correction intensify the child’s secret shame at being different from his 
fellows. Mental confusion results from the clash between the old habit 
and the new requirements so suddenly and harshly imposed. Difficulties 
arise when the individual must make conscious effort to make new adapta¬ 
tions or to submit to rigid restrictions. The retraining often comes too late 
when the child is already well-settled in his manual tendencies. 

There are both well-adjusted and poorly-adjusted left-handers, but the 
reasons fur the difference are not always easy to fathom. Two children, 
one a boy aged 10-3, the other a girl aged 10-9, were enrolled in the 
same school within the same week. The boy, of normal intelligence, a left¬ 
hander who had been poorly trained at home, had a long history of behavior 
difficulties. The girl, with a superior intelligence rating, coming from a 
superior home, was also left-handed, but she had made excellent school 
progress, preferred to read adult books, had recently won an essay contest, 
and showed superior personality adjustments all around. 

According to Orton, many persons show mixed-sidedness, yet have no 
difficulty in learning either complex motor acts or spoken or written lan¬ 
guage. The training methods used account for the differences in adjustment. 
Sinistrality may be but one symptom of the individual’s maladjustment rather 
than a major cause of personality disturbance. 

(To be continued) 
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THE DEVELOPMENT AND TRAINING OF HAND DOMI¬ 
NANCE: II. DEVELOPMENTAL TENDENCIES 
IN HANDEDNESS* 1 
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Gertrude Hildreth 


A. The Early Childhood Period 

The young infant's motor responses are incobrdinated and not yet under 
voluntary control. Handedness cannot appear until the motor apparatus 
matures and the nerve fibres that conduct to the muscles are developed. 
Consistent sidedness is shown only when the child learns motor coordina¬ 
tion, when he can make perceptual distinctions and respond to the cultural 
clues in his environment. The development of handedness represents a com¬ 
plex behavior pattern. 

The first controlled use of the hands in infancy is extending the hands 
for an object, grasping it and carrying it to the mouth or manipulating it. 
In earliest infancy - the physically normal child is bilateral. The emer¬ 
gence of hand dominance is a developmental sign during the early childhood 
years. As Dr. Gesell points out, it is a physical advantage for the infant 
to use one hand, e.g., in attempts to pick up small objects, for by turning the 
body he can reach farther. 

From seven to nine months of age most normal children begin to show 
some consistent preference for one hand over the other, but the difference 
is slight and does not become pronounced until the child is about three years 
of age. Right-handedness is shown earlier than left-handedness according 
to data from studies that arc reported later in this section. 

Individual children show marked variability in the time of attaining 
established dominance and they vary in the degree of skill and preference 
they show in the early growth period. Dr. Orton commented on the strik¬ 
ing lack of stability in the hand preferences that younger children show. He 
found that young children sometimes shift spontaneously from left- to right- 
handedness without evidence of external training. This occurs most often 
between the ages of two and three or six and eight. 

Individual histories of infants show that right-handedness which has 

*Received in the Editorial Office on January 20, 1949. 

The references are printed at the end of Part V. 
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gained the ascendency by the end of tlte first year tends to be checked while 
the child is learning to walk and to become reinstated again when he begins 
to feed himself. This is understandable in view of the amount of right- 
handed conditioning the child receives before lie begins to walk, then his 
need for more equal use of both hands for balance while learning to walk. 
He returns to right-handedness while learning to feed himself. 

The young child begins to display handedness as soon as his manual activi¬ 
ties demand more sustained attention and precisian, but up to tile age of 
three he has relatively little need in his daily activities for dexterity specialized 
in one hand. 

In the development of handedness the child's learning tasks are two¬ 
fold: first, to learn the coordination of the two hands in bimanual acts 
with one hand subordinate to the other, and second, to achieve greater con¬ 
sistency in the use of the dominant hand. 

At first infants do not use both hands together well. As their development 
progresses, they learn to use both hands in complementary fashion and gain 
more dexterity in assigning major and minor roles to the two hands. With 
further maturation and learning comes greater specialization in the use of 
the hands and division of labor between the two hands for bimanual skills. 
Ihere is also an increase in the efficient use of one hand alone. Right- 
sidedness becomes noticeable between the 12th and 24th months of life; 
left-handedness appears later. 

During this early growth period control of the eyes outdistance control 
Of the hands. In fact, from the first months of life, hand usage is initiated 
and controlled, by the eyes. According to Dr. Gesell, lateral posture of the 
head may predispose the infant to regard tile activities of one hand more than 
another. The first eye-hand coordinations may help to determine the dom- 
mant hand. 


1. Genetic Research in Hand Dominance 
Increased opportunities for the scientific study of infants and preschool 
C 1 dren and refinement in observation techniques has brought to light new 
evidence concerning the development of handedness during these early years, 
experimentation with children of this age is always difficult to control be¬ 
cause of social pressures and parental influence that are determining factors 
in preference. Even “scientific'' parents have difficulty in avoiding bias in 
hand training while making observations in the early growth period. 

iliere are few tests that are sensitive enough to detect hand preference 
tS and 3 Iong accession of observations is needed to establish the 
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facts. Positional conditions at the time of the test or observation may affect 
results. In testing infants it is necessary to differentiate between strength 
and dexterity. 

Casual observation is of little aid in infant studies because highly refined 
techniques are needed to detect the slight and subtle indications of manual 
preference and dexterity; furthermore, growth is taking place so rapidly 
that frequent repeated measures and cumulative observations are needed to 
delineate the changes that ensue/ 

2. Data from Handedness Studies in Infancy and Early Childhood 

A summary of the most reliable and comprehensive studies of infant 
development in handedness will serve to indicate trends in growth during 
the earliest period of life. 

In the first 30 days of life the tendency for the baby to support its full 
weight by clinging for longer or shorter periods was used as a test of 
handedness by J. B. Watson (1919). No steady predominance in the use 
of right or left hand was shown. The early coordinations seemed to 
form as readily with the right hand as with the left. Watson also tested 20 
babies, aged 120-160 days and found no definite tendency toward preference 
in either hand. 

Gieseke (1936) summarized the data for early infancy published by 
H. H. Halverson and H. S. Lippman. Halverson, in studying prehension 
in infants, found that hand preference in touching the cubes alternates with 
age up to 36 weeks and then favors the right hand at 40 weeks (about 
nine months) and remains with this hand at 52 weeks (12 months). 

Lippman (1927) found in a study of acceptance of objects by infants that 
at four-and-a-half months the right and left hands were used with equal 
frequency. From this time to 12 months there is a gradual increase in the 
tendency to use the right hand, culminating in a 70 per cent use of the 
right hand at age 12 months. Lippman gives a table and chart showing 
the tendency toward increasing right-handedness in infants from the age 
of four to 12 months. 

Voelclcel (1913) reviewed the scattered literature on children under a 
year of age published before 1913. He cited a study by Arnold who did 
riot find any differentiation in hand usage until the eighth month. Another 
worker noted that by the age of nine months one hand is preferred in 60 
per cent of the cases. 

Voelckel (1913) tested 52 children aged three-and-one-half to 17 months. 
The test was reaching for objects equidistant between the two hands. The 
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tests extended over several days until each child had had about 50 trials. 
He found no difference in the use of right and left hands earlier than seven 
months of age, but increasing differentiation from that time on. At seven 
months the first of his 52 subjects showed right dominance. Noteworthy 
in all cases was the tendency to grab with both hands. In the second 
quarter of the first year only one infant did not need to grab with both 
hands, in the third quarter, seven, in the fourth quarter, 15. In the second 
quarter the number of left- and right-handed choices was equal. At age 
seven months superiority of the right hand was shown and it increased with 
each month of age. By the age of 11 months the hight hand grabbed more 
than seven times oftencr than the left. 

Gieselte (1936) studied the laterality of infants, some of whom were observed 
during the first few days of life. She concluded that hand differentiation 
is shown throughout infancy, judging from the comparative amount of spon¬ 
taneous activity of the two hands. In the infants she observed dominance 
became more pronounced during the later months of infancy and there were 
frequent transfers in dominance between seven and 10 months of age. Indi¬ 
vidual differences were much in evidence. The non-dominant hand tended 
to be used for purposes of support, Gieselte reports that six out of 17 or 
35 per cent of the infants showed more left dominance than right. 

Ledercr and Redfield (1939) found that right- and left-handed cases were 
evenly distributed in a sample of infants between six and 11 months, whereas 
in another sample between 12 and 20 months old there was a predominance 
of right-handed cases. This fact suggests that development toward right- 
handedness is taking place between the first and second year of life, the time 
that self-feeding begins. Lederer and Redfield found that changes from 
left-handed status occur more frequently than changes from right. They 
concluded that social factors, direct and indirect teaching, are influencing 
handedness behavior by the second year of life. Socially favored items ranked 
highest among the right-handed responses. 

Gesell and Ames (1947) subjected cinema records and supplementary 
stenographic protocols to analysis in studying the development of handedness 
of a small group of children from birth to 10 years of age, with special atten¬ 
tion to the first year of life. Age level summaries indicated the gradual and 
consistent development of laterality. The conclusion reached was that handed¬ 
ness is a product of growth. 
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3. Studies of Nursery School Age Children 

Handedness is fluctuating and unstable during the nursery years. How¬ 
ever, all observers report increased preference for right-handedness during 
the ages of two to five. 

Gesell observed handedness in children between 18 months and two years 
of age who were given crayon and paper for scribbling. The right hand was 
used exclusively for picking up and writing by 68 per cent of children at 18 
months, by 92 per cent at two years; but handedness could not be predicted 
definitely until later. From three to seven years there was marked increase 
in the number of right-handed children and decrease in ambilaterality (16 
cases). A higher relation was found between handedness and footedness than 
between handedness and eyedness. 

Gesell’s study of children 18 months to five years of age shows better 
bodily poise, faster, straighter reach, and more accurate grasp with the right 
hand than the left (1940). The increase in strength and skill was greater 
for the right than for the left hand. 

Updegraff (1932) tested and observed the handedness traits of 40 nursery 
school children between the ages of two and six. The tests were repeated 
on two successive days. Five out of 40 or 12.5 per cent used the left hand 
more than the right (Table 1). 


TABLE I 


Per cent of use of 
preferred, hand 

Number of children 

91-100 

11 

81 

8 

71 

9 

61 

8 

51 

4 


The children proved to be much more variable in bimanual than in uni¬ 
manual activities. There were no observable age differences in dominance. 
The left-handed children used the right hand more frequently than the right- 
handed used the left hand. The .left-handed children did not show 
such conspicuous dominance as the right-handed. More right-dominance 
was shown during the tests than during the observations. More consistency 
was shown in taught or much practiced hand usages than in those little prac¬ 
ticed or untaught. In this study the data were not broken down for different 
age levels. In a study of the ability of young children three to five years of 
age to trace a path, Wellman (1926) found that children showed improve- 
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ment with the right hand hut little improvement with the left. There were 
only slight differences between the skill of the two hands at the age of three. 

H. E. Jones (1931) used some of the Merrill-Paimer tests in studying 
the manual performance of 60 children ranging in age from 18 months to 
38.5 months, and computed the work ratios of the two hands. At 24- months 
the work ratio was approximately .66, at 36 months .70, 48 months ,75, and 
at 54 months ,80. On the basis of regression of dextrality on age he esti¬ 
mated a .59 ratio at six months, .56 at birth, but admits that this requires 
a forcing of the data. He raised the interesting question as to the age at 
which a .50 ratio would be expected. Dextrality ratios for’ girls tended to 
be higher than for boys and rate of increase with age was higher for girls. 
Jones also found a tendency for bimanuality to increase with age. In the 
youngest group the two hands were used together only 11 per cent of the 
time. In the oldest group this figure rose to 23 per cent. 

Downey (1928) observed 49 nursery school children ranging in age from 
two years, nine months to five years, 10 months. The children showed less 
stable reactions than are found in adults. According to Downey, many 
handedness habits have become stabilized by four or five years of age, and 
there is little fluctuation after that time unless extreme instructional pressure 
is brought to bear. 

There is a shortage of data for the separate age levels three to six due to 
the tendency of research workers to lump together data for children in this 
age range. Judging from trends before and after this period, during the 
ages three to six there is a reduction in about three or four per cent of left- 
handedness. 

Two studies were made by Heinlein (1930) of nursery age and older 
children. In one study, 24 children ranging in age from two to six were 
given a battery of handedness tests. Heinlein reported finding degrees of 
preferential handedness rather than two distinct manual types, right and 
left, as conventionally designated. Two-thirds of the children showed more 
tendency to be right-handed, one-third to be left-handed or ambidextrous. 
In another study, with groups ranging in age from four to 12, of 60 chil¬ 
dren, 25 per cent showed consistent superiority of the right hand in tests of 
tapping, steadiness, and aiming at a target, whereas 71.7 per cent were 
indifferent in handedness on the different tests. Heinlein, as well as Dow¬ 
ney and others, noted how much positional convenience influenced the prefer¬ 
ential manipulations of preschool children. 
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4. A Study of Nursery School Children 

In order to gather more information about nursery age children, the 
writer (1948) undertook a study the results of which tend to confirm the 
findings of other workers and to add considerable new data. The subjects 
were 44 nursery school children between the ages of two and four enrolled 
at the Manhattanville Day Nursery in New York City in 1946. Observa¬ 
tions were limited to one-handed behavior since it is chiefly unimanual 
skills that present problems in child training. Although it was impossible 
to undertake a training program, the effects of incidental training and social 
conditioning were observed. 

The questions proposed in the research were: When a young child uses 
one hand alone for any activity, which hand does he use? What is the 
relative proportion of right and left choices for various activities among these 
children in different age groups? What appear to be the effects of training? 
Are there differences between boys and girls in these traits? 

There were 25 boys and 19 girls among the group of 44 children. The 
distribution of their ages is shown in Table 2. None of the children were 


TABLE 2 

Age Distribution for the 44 Nursery School Subjects 


Age 


5-0 



4-9 

2 


4-6 

2 


4-3 

8 


4-0 

7 


3-9 

5 


3-6 

3 


3-3 

4 


3-0 

5 


2-9 

2 


2-6 

2 


2-3 

2 


2-0 

2 


Median 

3-10 


Total 

44 


mentally or physically handicapped in any way, but they showed typical vari¬ 
ability in. mental and emotional responsiveness, and attendance of a number 
of them was irregular because of illness or exposure to common childhood 
illnesses. As a. group, they were normal in motor development and, as a 
result of their nursery school experiences, well above the average in self- 
help. Some of them showed less than average maturity in language de¬ 
velopment, possibly because of foreign background. 
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Systematic observations were made of the hand employed in eating with 
spoon and fork, eating with the fingers, i.e., taking a piece of bread or slice 
of apple, and drinking from a glass or cup. Extensive observations were 
aiso made of the random "off-guard” behavior of these same children in the 
room and on the playground in such activities as throwing things, picking 
up and handling various tools and toys, taking hold of another child, pulling 
and pushing vehicles, shoveling and using utensils in the sand pile, bodily 
habits such as thumbsucking or scratching one’s self, hitting and slapping. 
Repeated observations were made of each child for several days in succession 
until an adequate sampling of each child's behavior had been recorded. 
The records covered a five- or six-day period for every child. The two- 
year-olds did not use forks; consequently observations of eating with silver¬ 
ware in this group were confined to using a spoon. The random acts ob¬ 
served averaged 19 for each child in the two-year-old group, 14 for the 
three-year-olds, and 15 for the four-year-old group. 

In addition to the observations, each child was tested several times on 
different days in throwing n ball, shaking a rattle, spinning a top, drawing 
with crayons, using a toy shovel, and running a toy automobile. 

Handedness indices or ratios were computed for each child’s results as a 
whole and for the three separate age levels for each test or observation cate¬ 
gory, using the formula employed in previous studies by Koch (1933) and 
Durost (1934), The formula is: 

R — L 

Index of dominance = -- 

R + L 

in which R and L stand for right hand and left hand, respectively. This 
formula gives the per cent of predominance of right or left choices to the 
total number of choices. High scores approaching 1.00 signify completely 
consistent right-hand dominance, low negative scores approaching —1.00 
indicate consistent left-handedness, and scores around .00 mean ambilaterality 
or lack of distinctive dominance. 

Table 2 shows the age distribution for the children who were the sub¬ 
jects of this study, Table 3 gives the right- and left-hand indices for 
the three age groups in all the skills tested, and Table 4 gives a distribution 
of light- and left-hand indices for all skills combined for all of the subjects. 
The distribution of these indices is shown graphically in Figure 1. 

The median index was .48 with the distribution skewed to the right. 
Six of the children or 11.1 per cent fell in the left-hand side of the distri- 
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Hcfnci^jJn&ss J2nd<c&s 

FIGURE 1 

Distribution of Handedness Indices for 44 Nursery School Children 

bution curve. This is close to Updegraff’s figure of 12.5 per cent left-handed¬ 
ness for nursery school children. 

An examination of Table 3 which gives the indices for eating with fork 
and spoon, eating with the fingers, drinking from a glass or cup, the various 
test items and the random observations shows marked differences among these 
various items. The highest positive indices for all age groups are found 
for eating with a spoon, .834, .81, .676 for the three age levels, and using 
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TABLE 3 

Right and Left-Hand Indices for the Three Ac;e Groups 


Activity 

Age 

2 

Age 

3 

Age 

4 

Using spoon 

.83+ 

.81 

.676 

Using fork 

■- 


.575 

Drinking—glass or cup 

.212 

.30+ 

.387 

Eating with fingers 

.00 

.147 

.015 

Throwing ball 

.722 

.77+ 

.655 

Spinning top 

.30+ 

.+76 

.50 

Shaking rattle 

.375 

.60 

.612 

Using crayons 

.631 

.874 

.60 

Using shovel 

.6+7 

.705 

.62 

Running toy car 

.52 

.253 

.151 

Other activities 

.0327 

.353 

.156 


a fork, .821 in the three-year level. The lowest indices for the three groups 
are found in eating with the fingers, .00, .147, .015 for the three different 
age groups. Throwing a ball ranks next highest after eating with silver¬ 
ware, .722, .774, and .655; followed closely by using crayons, .631, .874, 
and .60. In fact, in the three-year group using crayons shows a higher index 
of right-handedness than throwing a ball. Using a shovel also shows rela¬ 
tively high indices for all age groups, .647, .705, and ,62, suggesting a 
possible association between this activity and using a spoon or fork. 

Indices for “other” activities representing the random observations in 
spontaneous acts are not far from the zero point or ambilateral fine in all 
three age groups, for age two, .0327, age four, .151,—except for the three- 
vear group where the index rises to ,353. 

Drinking from a glass or cup shows consistently higher indices for all 
age groups than “finger feeding," yet it is consistently nearer the zero of 
ambilateral line, .22, .304, .387, than to perfect right-handedness. 

The differences among these various indices may not be statistically 
reliable because in each instance the number of cases is small. However, 
the trends are unmistakable and appear at all age levels. 

The trend toward right-handedness increased in the three-year group as 
compared with the two-year group, .375 for the two-year-olds, and .625 for 
the three-year-olds, but it dropped again for the four-year-old group, .475. 
Left-liandedness increased in the four-year group. Both ambilaterality for 
random acts and right-handedness in eating were highest in the two-year 
group. This fact would seem inconsistent except that ambilaterality in this 
group reflects the lack of maturity in motor habits characteristic of the 
two-year-old, and the high index of right-handedness in eating suggests 
the ease with which two-year-olds respond to motor training whether it is 
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TABLE 4 

Distribution of Right- Left-Hand Indices for. the 44 Subjects 


Age 2 


Age 3 


Age 4 



Index 

Girls Boys Total 

Girls 

Boys Total 

Girls 

Boys 

Total 

Total 

.80 



1 1 


1 

1 

3 

.75 


1 

1 

1 


1 

2 

.70 


2 

1 3 


1 

1 

4 

.65 


1 

1 2 


1 

1 

3 

.60 

1 1 

1 

2 3 

1 


1 

5 

.55 


1 

1 

1 


1 

2 

.50 




1 

1 

2 

2 

.45 

1 1 




3 

3 

4 

.40 

1 1 2 


1 1 


1 

1 

4 

. .35 



1 1 


1 

1 

1 

.30 

1 1 






1 

.25 

1 1 

1 

1 

1 


1 

3 

.20 








.15 



1 1 




1 

.10 








.05 








.00 

1 1 

1 

1 

1 


1 

3 

—.05 

1 1 



1 


1 

2 

—.10 








—.15 





1 

1 

1 

—.20 








—.25 





1 

1 

1 

—.30 








—.35 





1 

1 

1 

—.40 








—.45 








—.50 








—.55 








—.60 








—.65 








—.70 



1 1 




1 

N 

= 4 4 8 

8 

9 17 

7 

12 

19 

44 

Median 

— .375 .35 .375 

.65 

.625 .625 

.525 

.4667 

.475 

,487 

Range 

= —.042 to .603 

— 

-.674 to .81 

- 

-.32 to 

.834 



Median index for the left-dominant = —.175 
Median index for the right-dominant = .55 


direct or incidental. These are not reports of the same children carried 
through a three-year period, but different groups at the three age levels. 

The four-year group differed from the other two in two important respects: 
there were more boys, proportionately, in the group and fewer of the four- 
year-olds had entered the nursery at so young an age as the two- and three- 
year-olds. Hence, any training factors were weightier for the first two 
groups. More of the four-year-olds brought with them hand usage habits 
already established at home, especially for eating. 
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Among these nursery school children left-handedness proved to be not only 
much less frequent than right-handedness, but less consistent or dominant. 
Only one of the 44 children was a consistent left-hander. The median 
index for the six 'lefties" was —.175. In the two-year group any child with 
strong dominance was right-handed. The only consistently left-handed child 
in all the groups was a member of the three-year group who was new to 
the school at the time the observations began. On the first day his mother 
called attention to the fact that he was a left-hander and requested the 
teacher to permit him to use his left hand in eating. In all three age groups 
left-handedness was more common among boys than girls. 

The left-handed group as a whole proved to be younger children for the 
most part who were new to the school or older on entrance than the typical 
child in the nursery. Two-thirds of the left-handed group were boys. Three 
of the five negro children in the nursery population fell into the left-handed 
group. The six left-handers had a median age of 4-2, whereas the average 
for the nursery group without these six was 3-9. These left-handed chil¬ 
dren proved to be more strongly left-handed in eating than in any other trait. 

Only one child in the group stuttered persistently. He was a four-year-old 
negro child new to the school when the observations began. This boy’s 
index was negative, —.214, indicating left-handedness, but others with 
similar degrees of left-handedness did not stutter. An analysis of the stut¬ 
tering boy's indices for various acts shows that all indices are highly con¬ 
sistent for left-handed eating but that in other activities his indices were 
near the ambidextrous' line. The other children whose average indices were 
similar to his were less left-dominant in eating, more consistently near the 
ambidextrous line in all hand usages. 

Observations revealed that the nursery school teachers directly or indi¬ 
rectly influenced the children toward left-handedness even though they were 
committed to a policy of "hands off" in matters of hand training. These 
training influences were most obvious in the children’s use of silverware. The 
new children showed readiness to "fall in line" with the hand usage in eating 
that they observed about them. 

Several lines of evidence from these data favor an explanation of these 
children's handedness tendencies largely in terms of training: 

1. The differences in the indices between eating with implements and 
eating with the fingers. (The latter skill is untrained.) 

2. The differences in the indices between eating habits and other acts 
requiring similar dexterity, especially in the two-year group. 

3. The differences in degree of dominance between those who had re- 
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maincd for a longer period of time compared with those who had been in 
tlie nursery school for a shorter period of time. 

4. Differences between boys and girls which appear to have a social basis. 

5. The lack of left-handed cases in the two-year level corresponding to 
right-handed cases in the same group and the later appearance of left-handed¬ 
ness among young children. 

5. The Handedness of Two-Year-Olds 

Among eight two-year-olds in the nursery school study reported above none 
were left-handed judging from the handedness ratios computed for each 
child. Additional observations were made of two-year-olds in an outdoor 
play group. Handedness was checked while the children were busy shovel¬ 
ing sand, dumping sand and water, throwing and hitting, picking up ob¬ 
jects, spooning water, using sticks, string and blocks, and making mud pies. 
The results were as follows: 

1. Two-year-olds showed more ambilaterality and inconsistency in hand 
usage than older children. 

2. Some children of this age were already decidedly right-handed. 

3. There were no children who were consistently left-handed. 

4. Even at this age the girls showed more right-handedness than the boys. 

In all studies of children’s handedness reported by '‘scientific’’ parents there 

are no cases of consistent left-handedness in two-year-old children. The 
children are either right-handed or ambilateral. (See reports in the fol¬ 
lowing section.) Apparently there is no such thing as a consistent left¬ 
hander among two-year-olds who are physically normal. The conclusion 
is borne out in the cases reported by Gesell and Ames (1947). These facts 
lend support to the view that consistent hand dominance is a matter of habit 
formation produced by training and experience. 

Catherine, aged 2 years, 5 months, is a typical ambilateral two-year-old. 
Her mother on seeing her use the left hand frequently in ironing doll clothes, 
turning book pages, drinking from a cup and scribbling concluded that she 
must be a native left-hander, and encouraged the child to use the left 
hand because she had heard of the disastrous consequences of interfering 
with this trait. Doubts concerning the child's “native” left-handedness ex¬ 
pressed by other members of the family prompted the mother to take the 
child to a specialist for examination. The activities tested included observa¬ 
tions of finger pointing in looking at pictures, turning book pages, scribbling, 
taking and using pencil, unscrewing bottle cap, throwing paper wad, tearing 
paper, drinking from cup, eating with spoon, pushing a board, spreading out 
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a handkerchief, using toy iron, using key, opening door, turning a door- 
knoh, eating crackers, sucking thumb. The child’s score on 37 different 
acts was: Right, 19; left, 18; handedness index, .027. These results indi¬ 
cate that the child is ambilateral rather than Jeft-handed and at this early 
stage could easily be trained to right-handedness. Social conditioning first 
begins seriously when the child drinks from a cup alone and attempts to feed 
himself with a spoon. This conditioning continues as he begins to use a 
crayon or pencil; he may practice for a considerable time before he is cor¬ 
rected. Social pressure to conform increases in intensity with age. 

There is a need for new studies that will give us a better understanding 
of the development of handedness in early childhood in relation to other 
manifestations of motor activity, eye control and eye-hand dominance, sided- 
ness in general, speech and locomotion. 


6. Individual Studies 

„ Indlvl(h ) lal stuclles of children during infancy and early childhood made by 
scientific" parents contribute additional material that throws light on the 
development of hand dominance during the first few years of life. Voelckel 
repotted on all the individual studies that had been published More 1913. 
One of the first investigators to report on an individual child was M. 
Baldwin (189°). His experiments on his own child extended throughout 
the child s first year. The test used was reacting to colors. Results were 
as follows: 

1. There was no trace of either right- or left-handedness so long as no 
violent muscular exertions were made. 

i u u D “ rine th ,= skth t0 tenth ™nth the child showed a tendency to use 
Dotll bands together twice as frequently as each separately. 

. 3 \ r) 1 ‘ 5tlnct P refei =cce for the right was shown in violent efforts at reach¬ 
ing in the seventh and eighth months. 

4. Up to this time the child had not learned to walk nor creep; hence, 
preference could not be attributed to difference in weight of the body on 
the two different sides. 


5. By the seventh month the child's visual estimation of distance was 
exact enough to reach for an object more than 14 inches away. 

R . 7 th , e ,„ 13 * m0nth the chil(1 was a confirmed right-hander. 

Baldwin (1895) noted that gestures with the favored hand were used for 
exp ess on long before the beginning of speech. Concomitant mental and 
physica! development was characteristic of his child's growth. 

Wiliam James (1890) commented that Baldwin believed the right hand 
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began to be used in favor of the left only when the movement required an 
effort. It was James’ opinion that memory of previous superior effectiveness 
of the right hand determined its subsequent use. 

Professor Valentine’s boy at age seven months was more left- than light- 
handed in color grasping tests, but gradually he became right-handed. 

D. H. Major’s observations of his child’s handedness began in the third 
month after birth (1905). The record is as follows: 

3rd month—no preference for either hand was noticeable. 

4th and 5th months—the right hand was used more frequently. 

6th to 11th month—-no noticeable preference for either hand. 

12th month—a slight preference for the left hand began to appear early 
in the 12th month and by the end of his first year the child appeared 
to be left-handed. He used the left hand for picking up toys, throwing 
a ball, and tossing a ball. The left hand was used more in reaching. 
Left-handed movements were surer and more numerous. 

At this point the parents began to break up the growing preference and 
to encourage the child to use his right hand rather than the left. Articles 
were refused him when he reached with the left and care was taken to 
place toys and other articles in his right hand. Toward the latter part 
of the 15th month the right hand began to return to its former ascendency. 
In the last week of the 15th month during one observation period there were 
24 reaches with the right hand, 21 with the left, and 4 with both hands. 

From the 16th month there was more use of the right hand than the left 
and by the 20th month ball throwing and spoon holding were, decidedly 
right-handed. By this time the habit of throwing with the right hand was 
-thoroughly fixed. When the ball was picked up with the left it was changed 
B ta the right before being thrown. By the end of the second year the child 
was decidedly right-handed and remained so beyond his 44th month. Due 
to this experience with his child the father questioned whether handedness 
was not primarily a matter of training. 

Dearborn (1910) reported observations of his child’s handedness from 
birth until the third birthday. By five months of age a trend toward right- 
handedness was observed, and by 14 months the right hand was used pre¬ 
dominately. Mrs. Fenton’s child (1925) showed little hand preference in 
the early grasping movements, and when it did appear the preference shifted 
several times before settling in one hand. Right-handedness was observed 
in her child by the 30th week and persisted from then on, although in the 
11th and 12th months left- and right-handedness were nearly equal. 

Both the ape and the infant observed by Keljog (1933) showed comparable 
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tendencies in handedness. At the age of nine months they reached more 
often with the left hand than with the right. In a few weeks the preference 
had shifted to the right hand, and remained there until the age of 12 months, 
when it shifted again to the left, showing instability during this period. 
Kellog believed that training to eat with the spoon in the right hand was 
the reason for the right-handed preference after nine months. For the total 
nine months' observation period the record for the ape was: left hand 107, 
right hand 110, both 2. For the child: left hand 37, right hand 36, both 13. 
The child used both hands coordinatcly earlier and more frequently than 
the ape. 

Mrs. Woolley (1910) made a study of her child’s handedness, using 
colored discs placed side by side before the child and a test requiring reaching 
varying distances. The child was seven to eight months old at the time of 
the tests. In the color discs test, the child used her right hand 206 times, 
the left 195 times and both hands, 68 times. Mrs. Woolley concluded that 
this was not enough difference to be of any significance. In the first week 
of the study the child used her left hand even more frequently than the right. 
In the reaching tests the child showed preference for the right hand. This 
finding is the same as that reported by Baldwin with respect to handedness 
for energetic reaching. During observations at other times than the actual 
testing, Mrs. Woolley did not observe any difference in the child’s hand 
usage in the seventh or eighth months. In one game the child played with 
a ball and string using both hands. The hands were used indifferently in 
both ball activities. During the middle of her eighth month she began to 
Wave "Bye-Bye" with her left hand, later with both hands, but right-handed 
waving gradually gained the ascendency until by the time the child was 15 
months old she invariably used the right hand for waving. Toward the 
end of the eighth month single hand play with a ball favored the right hand, 
witli the left being used occasionally. During the ninth month the right 
hand was more frequently chosen for ordinary activities, and by the end 
of the ninth month the predominance of right-handedness was obvious on 
even casual observation. By the 17th and 18th months the spoon and pencil 
Were invariably held in the right hand and the child proved to be clumsy 
with the left. Mrs. Woolley asserted that no direct training was given to 
encourage right-handedness, and that the position in which the nurse held 
the child favored left-sided ness. 

Twins whose behavior was observed and filmed from birth to the age of 
two years eight months, by H. D. Behrens had both developed right-handed¬ 
ness by the end of that period. Dr. Behrens reported that when one of the 
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twins was placed in a different position and the parents were advised to 
place the child in the different position, he quickly developed into a right- 
handed individual and has remained so ever since. 

The nursery children studies by Gesell and Ames (1947) hear out the 
rule that children who are placed under close scientific observation turn 
out to be right-handed. Of their seven cases six became right-handed and one 
remained ambilateral. None became left-handed. 

From all these different studies of young children several conclusions are 
evident: 

1. There is considerable variability in the degree of hight-hand dominance 
depending upon the particular skill observed. There is more consistent 
right-handedness in taught than in untaught skills or those that are socially 
influenced. 

2. Nursery-age children attempt to cat and scribble with the left hand 
because they are immature, not necessarily because they are “born left¬ 
handers.” 

3. It appears to be fairly easy to control hand preference in young 
children through training in the use of eating implements and in the way 
things arc handed to them. 

4. Positional convenience has much to do with hand preference for un¬ 
practiced acts. 

5. During the nursery years, left-handedness is a much less consistent 
trait than right-handedness. 

6. In atl the individual studies of handedness in young children reported 
by scientific parents and professional observers the children became right- 
handed. Yet in the general population of children two to four years of age 
there is 10 to 20 per cent left-handedness. 

B. Incidence or Right- and Left-Handedness 
1. The Incidence of Left-Handedness 

Right-handedness predominates among cultured people around the world 
today just as it did in ancient times. How common is left-handedness ? There 
is no simple answer to this question. The proportion of left-handers varies 
with the age levels of the subjects, their mental ability, the nature of the 
capacities tested, the frequency and types of observations made, and the cul¬ 
tural background of the population studied. Figures based on small num¬ 
bers of cases or limited observations, as well as those that fail to report the 
subject’s ages or throw together data from different age groups tend to be 
unreliable. 
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SeLzer (1933) summarized results of a questionnaire sent to large cities 
of the country asking for the percentages of left-handedness, methods of 
testing, and attitude of teachers and supervisors toward left-handed ness. Re¬ 
ports varied from one or two per cent to as high as 16 per cent, depending 
on the criteria used and the particular group observed. Wile (1934), in 
summarizing the data from the principal research studies, gives a table in 
which the incidence of left-handedness is shown to range all the way from 
one to 30 per cent, the variations being due to the nature of the population 
studied and the methods of investigation that were used. The figure most 
often given: 4, 4.5, or 5 per cent holds good only for the older members in 
the population and for skills that are directly taught, such as eating and 
writing. Burt finds that on the basis of a writing test alone the percentage 
of handedness is very small and dwindles rapidly with age. 

About 7 per cent of younger school children on the average show strong 
left-handed tendencies. These children prefer to write with the left hand 
and to use the left hand in eating, throwing, cutting, and other activities 
that call for manual dexterity. 

It is estimated that there are some seven million left-handed persons in 
the United States, and that 250,000 left-handed six-year-olds enter the first 
grade every year. Usually there are one to four “lefties” in a classroom, 
sometimes six or more. Many others who have been “converted” before 
school age show vestiges of left-handedness. 

2. Increased Incidence Within Recent Years 

It was noted in Section II that left-handedness appears to have increased 
in recent years due to relaxed home and school attitudes in training children. 
Burt (1937) reports the following per cents for left-handed writing with 
pen and pencil: 

3.8'% boys 2.1% girls 

1923 4.9% boys 2.7% girls 

In a New York suburban community there has been an increase in the num¬ 
ber of left-hand children who write with the right hand within a decade. 
In 1932, 2.2 per cent of the children enrolled below high school level were 
left-handed writers; in 1937, 4.06 per cent; in 1941, 6.2 per cent. 

A survey of 365 schools in Michigan made since 1945 showed that 8.2 
per cent of 225,000 pupils were left-handed. The conclusion was drawn 
that environmental left-handedness is relatively greater than it was a genera¬ 
tion ago and that it is still increasing (Carrothers, 1947). 
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3. Comparative Incidence in Different Functions 
The incidence of left-handedness is in part a function of the capacities 
tested. In some motor skills tile same individuals are more strongly left- 
handed than in others. Performance may be uneven from test to test. 
Durost’s data (1934) showed that left-handedness as well as right-handed¬ 
ness becomes more pronounced as the tests involve finer coordinations. 

Haefner (1929), who tested two groups of school children, 6S in eacli 
group, half left-handed and half right, ranging in age from nine to 12, gives 
the following numbers and percentages of left-handed and nght-han c 
groups who performed each handedness test with the dominant hand ( I able 


TABLE 5___ 

Left-handed group Right-handed group 


Test 

No. 

Per cent 

No. 

Per cent 

Direction of movement 
Throwing 

Receiving 

Easy reaching 

Energetic reaching 

Thumb up 

Batting 

Sweeping 

18 

63 

49 

56 

51 

44 

41 

20 

26.5 

92.7 

72.1 

82.4 

75.0 

64.7 

60.3 

29.4 

53 

61 

47 

54 

55 

36 

47 

24 

77.9 
89.7 
69.1 
79.4 

80.9 

52.9 
69.1 
35.3 


5). He found that using both hands in cooperation tended to reduce the 

dominance of the preferred hand. . KT 

Johnson O’Connor of the Human Engineering Laboratory, New York, 
listed 15 activities more or less susceptible to training and tested all 
clients, chiefly adults, for left-sidedness in these traits (Table 6). 

The differences in per cents can be explained in terms of social pre. g 


of the functions performed. 


TABLE 6 


Shaking hands 
Cutting meat 
Batting baseball 
Golf stroke 
Writing 
Combing hair 
Buttering bread 
Hammering 
Ping pong slroke 
Kicking football 
Tennis stroke 
Throwing baseball 
Aiming rifle 
Dealing cards 
Sighting ■_ 


0 . 0 % 

3.3 

3.3 
5.0 
6.0 
6.7 
6.7 
6.7 
6.7 
6.7 

8.3 
8.3 

13.3 

15.0 

Z5.0 
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Of the children in the Cambridge schools studied by Selzer (1.933), more 
than 13 per cent of the girls tested left-handed by the throwing test, 4 per 
cent by the writing test. Observations of handclasping show that in 50 
per cent of the cases the right thumb is uppermost, in 50 per cent the left. 


4. Data for Various Populations 

The proportion of dominant handedness in the population can be described 
in two ways: in terms of the per cent of proportionate use of the two 
hands in a series of individuals; and second, the percentage of individuals 
in the population who tend to be right-handed and those who are left- 
handed. 


The incidence of left-hand individuals reported for various populations is 
shown in Table 7. There is a noticeable increase in right-handedness with 
maturity. Including younger children in the survey always tends to in¬ 
crease the proportion of left-handers. 

Data obtained by W. F. Jones (Table 8) for a peg board test show the 
index of left- to right-handedness in both right and left handed subjects. The 

L 

index computed was —. Here again the increase in right-handedness With 

R 

age is evident. 


TABLE 8 


Age group 

Right-handed subjects 

Left-handed subjects 

8 

.778 

1.259 

10 

.811 

1.159 

12 

.888 

1.128 

15 

.895 

1.052 

18 

.933 

1.38 


5. Incidence of Handedness in School Children and Student Groups 

In testing 600 school children, Burt (1937) found just 5.2 per cent to 
be left-handed. Of these only four out of five among the boys and only 
three out of five among the girls used the left hand for writing or draw¬ 
ing in the classroom. Other data for school children are given in Table 7. 

Chamberlain (1928) found 4.3 per cent of American College freshmen 
to be left-handed. Other studies corroborate the findings that college stu¬ 
dents show the lowest percentage of left-handedness of all populations. 
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6. Distribution Curves for Handedness 

When the data from handedness tests arc transmuted into indices of 

R — L 

handedness by a formula such as -, which gives the percentage of 

R -1- L 

right- and left-handed preferences, a frequency curve for right- and left- 
handedness can be constructed. That is the technique Durost (1934), Koch 
(1933), Ojemann (1930), Burt (1937), and others have used or recom¬ 
mended. 

Burt noted that the curve for handedness is continuous but not sym¬ 
metrical. The right-handed group is far larger than the left, and the groups 
overlap. The left-handed group varies far more widely than the right- 
handed group. The double peak in the curve is less evident in the younger 
than in the older groups. 

Koch (1933) found a clear-cut bi-modality with the most reliable tests 
of the series used. Six per cent of the cases fell in the lower or left mode 
of the distribution. Koch remarked that we should be interested in dis¬ 
persion of the trait as well as skewness or modes. Bimodality may be 
created artificially in the distribution by selecting activities in which the 
performance of right and left hand differ markedly. 

Durost (1934) found the distributions to be decidedly more peaked than 
a normal curve (see Figure 2). The obtained distributions might be re¬ 
garded as two separate distributions merged into one. Ojemann (1930) 
shows a distribution curve for handedness in five tests combined. 

All data show the gradual decline in left-handedness with age. This 
proves it is not a fixed character that remains constant with age. 

Figure 3 is a smoothed curve based on massed data showing the increase 
in right-handedness with age. It represents a growth or learning curve for 
right-handedness comparable to learning curves for other mental functions. 

7. Sex Ratios in Handedness 

Most authorities find left-handedness far more common in boys than in 
girls, and adult men compared with women. Brain (1945) reports the trait 
to be twice as common in males as in females. It is rather unusual to find 
girls in the upper grades and high school who have not well-established 
manual dominance, and among them left-handers are comparatively rare; 
whereas left-handed boys and boys with confused handedness are more com¬ 
mon. A clear-cut difference in sex ratios is shown by beginning school age. 
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FIGURE 2 

Distribution of Handedness Ratios—Composite Scores for School Children 
(Durdst, 1934) : Positive Scores Indicate Right-Handedness, 

Negative Scores, Left-Handedne3s 

An examination of the data in Table 7 shows the extent of difference in 
various age levels. 

Burt noted that left-handedness in infant schools was almost twice as 
common among boys as girls. This sex difference later tended to disappear. 
Boys outgrow the tendency more readily than girls or else teachers and 
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Acjs. year's 
FIGURE 3 

Curve Showing the Increase in Right-Handedness With Age (Massed Data) 

parents appear to be less insistent that girls outgrow the habit than boys. 

Men and boys show mote left-handedness than girls and women not be¬ 
cause of any greater perversity or special deficiency but because they are more 
active in sports and outdoor activities of all kinds, chopping, operating vehi¬ 
cles, handling animals and fighting, with the result that they tend to de¬ 
velop both sides more uniformly. Girls and women learn delicate motor 
skills earlier such as sewing and writing, they do more tabLe work, and they 
also conform better to social conventions, traits that favor the development 
of right-sidedness. The explanation has also been offered that boys are more 
self-willed than girls, whereas girls accept directional controls and instruc¬ 
tion better. 

8. Converted Sinisirals 1 

The tendency of parents and teachers to "change over” the left-handed 
child accounts for some of the drop in the percentage of left-handed cases 
through the age range. 

Haefner (1929) obtained information about change of handedness for 41 
cases. Two children had been trained at home to use the right hand, 15 had 
been changed after they entered school, five had no recollection of the time 
and circumstances under which they had been retrained. Most of the chil¬ 
dren who were changed in school were changed in the first grade, but change 
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was made also in every grade from first to fourth. Haefner found that 
63 per cent of the total left-handed group had been “changed” for some 
skills, 69 per cent of the boys and 58 per cent of the girls. Selzer concluded 
that during childhood nearly half the population are changed from left- 
handed beginnings to right-handedness by social pressures. 

Burt (1937) reported on “change over” for normal children with aver¬ 
age intelligence as follows: ( a ) trained to use left hand, 4.2 per cent; changed 
to right-hand writing, 6.1 per cent. ( b ) Dull and retarded intelligence: 
trained to use the left hand, 6.2 per cent; changed to right-hand writing, 13.9 
per cent. 

Many left-handed children have been required to write with the right 
hand from the beginning. The few who have not are sometimes required 
to relearn writing with the right hand later. 

Jones (1918) noted that out of 417 “born” left-handers, 323 were shifted 
to the right hand, four by accident and the rest by direct training. 

Durost noted that a surprising element in tli£ distribution curves was the 
slow rate of rise for the left-handed group, evidence of the degree to which 
left-handed people succumb to environmental pressure to use the right hand. 

Who are the remaining uncorrected lefties? Apparently children who 
strongly resisted training given by their parents, individuals who were trained 
to be left-handed for any reason, those who imitated left-handed persons, 
those who have some disability in the right hand and arm or those who were 
left alone and through a combination of chance circumstances developed 
strong left-handedness. For a fuller discussion of this topic see Section III. 

9. Left-Handedness and Mental Retardation 

Everyone knows highly intelligent and mentally gifted people who are 
left-handed, so that in no sense can left-handedness be considered an unvary¬ 
ing sign of mental retardation. A small proportion of outstanding indi¬ 
viduals in the population might be expected to retain left-handedness in the 
face of considerable opposition siiyply because they arc intelligent and 
strongminded. Why, then, is left-handedness so commonly considered a 
sign of mental retardation? The answer is that the proportion of left¬ 
handers among the mentally retarded is actually larger than the percentage 
among mentally normal individuals, according to all authentic and reliable 
reports. 

Left-handed persons are not duller in general than the right-handed, but 
left-handedness is found more,frequently among the dull when that section 
of the population is studied. There are nearly twice as many left-handed 
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among the mentally backward and three times that number among the men¬ 
tally defective. The dull and mentally retarded appear to be doubly ainis- 
tral, never establishing a dominant lead in either hand. 

A gradation is found between the merely dull and the seriously retarded 
cases in the degree of left-handedness shown. Furthermore, differences are 
found in incidence of left-handedness among the dull just as in normal popu¬ 
lations, depending upon the types of tests used and the thoroughness of the 
survey. 

According to Burt, the superiority of the right hand tends to be far less 
marked in the mentally defective than among the dull and in the dull than 
among the normal and bright. Selzer (1933) found unidexterity to be more 
pronounced in the normal or bright than in dull children; the bright were 
mere unidextrous than the average, and the average more than the dull or 
mentally retarded. 

Gese.ll (1925) found slowness in mental integration shown in test re¬ 
sponses to be associated with delay in developing unilateral dominance. 

Wile (1934) discovered that dull left-handers were less likely to change 
their writing hand and tended to become ambilaterals. He found overt 
left-liandedness to be more common among mental defectives (Table 9). 


TABLE 9 


IQ 

IQ 

IQ 

50-89 

90-109 

no- 

40% 

Right-Handers (72) 

42% 

18% 

28% 

Left-Handers (36) 

56% 

16% 

42% 

Ambidexters (78) 

50% 

18% 


Ballard found 6.5 per cent of children in special schools for the retarded 
to be left-handed: among normals, 4.3 per cent. Gordon (1920) examined 
4,620 children in schools for the mentally defective, where he found 18.7 per 
cent to be left-handed, of whom 16.6 per cent were boys, 20.7 per cent girls; 
whereas the incidence among normal children of comparable age was found 
to be 7.3. In one class of mental defectives 37 per cent or nine out of 24 
were writing or doing most of their school work with the left hand. 

Data are given by Burt for the left-handed (Table 10). 

In a questionnaire survey, Smith (1917) found 11 per cent of mentally 
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TABLE 10 



Backward 

Defective 

Boys 

9.6% 

13.5% 

Girls 

6 . 0 % 

10.3% 

Average 

7.8% 

11.9% 


retarded boys and girls to be left-handed contrasted with 4.5 per cent for 
normals. 

In special classes Wilson and Dolan (1931) found the per cent of the 
dull left-handed children to be 6.37; in regular classes, 3.54. They found 
that the intelligence and mean achievement of dextrads was slightly superior 
to that of sinistrals. 

Wisely (1930) found among 18,000 children,only 6 per cent of right¬ 
handers who were grade repeaters, but 11 per cent left-handed and 15.8 per 
cent who had been converted from left to right. 

Durost (1934) reported the mean school grade and conduct grade slightly 
higher for the right-handed group, but the differences found were not statis¬ 
tically reliable. However, the data showed that the direction of difference 
was consistently in favor of the right-handed. 

Observations made by Mintz (1947) of 97 mentally sub-normal boys 
ages 7 to 17 with IQ's ranging from 47-87 showed that about 75 per cent 
were right-handed, the remainder left-handed. 

The best explanation of the greater incidence of left-handedness among 
the dull and mentally retarded is that they are less responsive to social train¬ 
ing, they receive less of it, and they do not learn so easily from incidental 
clues. Brighter children respond more quickly to the natural training of 
their environment. 

10. Handedness of the Deaf and Blind 

Occasional studies have been made of handedness tendencies among the 
physically handicapped. In a brief survey Smith (1917) found 11 per cent 
of blind girls and 10 per cent of blind boys to be left-handed; among the 
deaf, 3 per cent of the girls and 4 per cent of the boys. Ballard found among 
the congenitally blind the same proportions of right- and left-handedness as 
among the normal seeing children. The results vary depending upon whether 
the worker is studying a mentally normal or a mentally defective popula¬ 
tion. The scant evidence on this point and its significance for understanding 
handedness problems suggests that more carefully controlled studies of 
handedness in physically handicapped children should be made. 
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11. Handedness in Primitive Tribes 

In a report of handedness tendencies among Navaho Indians, Bullen 
(1945) reported that half of the boys tested right-handed, the other half 
mixed dominant, a much larger proportion of mixed dominance and smaller 
proportion of right handedness than is found in the normal white population 
of North America, Similar results have been reported for other primitive 
tribes around the globe. 

12. Handedness Among Twins 

Twins are said to show prevalence of sinistrality far beyond the normal 
expectancy, but sweeping generalizations have been drawn from scanty data. 
Here again the incidence found varies with the age of ’the twins studied 
and the techniques used <in the investigation. Gesell (1931) and others 
have reported chiefly on infant twins who would tend to show the larger 
incidence of left-handedness and ambilaterality found in infants generally. 

The data from twins are often cited as evidence of heredity in handedness. 
Gesell commented that the frequency of left-handedness in twins suggests an 
“epigenetic factor of a regulatory nature”; but the data suggest that twins, 
like other children, succumb in childhood to pressure for conversion from 
from left to right and that if heredity is operative it is too weak a factor to 
stem the tide of social pressure. 

Data from 10 different studies were reported by Gesell. In Newman’s 
study of 50 twin pairs, 25 pairs were both right-handed, 11 were both left- 
handed, 12 pairs showed one member left- and one right-handed, and in 
two cases both members were ambidextrous. 

Of 253 pairs of young identical twins studied by Gesell, 11 pairs were 
both left-handed; in 56 pairs, one was right-handed, the other left-handed; 
in 56 pairs, one was right-handed, the other left-handed. Eleven pairs had 
one or both twins partly left-handed, and two pairs had both members 
ambidextrous. At least 25 per cent manifested sinistrality. This figure is 
about the same as that for non-twin infants below two years of age. 

Gordon (1920) studied the handedness of school-age twins (Table 11). 


TABLE 11 


Sex 

No. of pairs 

Both RII 

Both Lli 

One L, One R 

Boys 

59 

47 

0 

12 

Girls 

79 

69 

1 

9 

Boy and girl 

81 

53 

3 

25 

(11 boy R, girl L) 
(14 girl it, boy L) 
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Wilson and Jones (1932) collected data on handedness of 386 twins 
ranging in age from 10 to 20 and compared the incidence of handedness 
among the twins and a large number of non-twins of similar age. For 
throwing, the incidence of left-handedness was higher among the twins than 
the "controls/' but for writing and other manual traits no reliable difference 
was found. Unfortunately the controls were not perfect matches in age or 
sex distribution. A good bibliography of research studies on the question 
is contained in this publication. 

Brain (1945) cites twin data reported by Dahlberg of Stockholm (1926) 
for 124 pairs of children. Of these pairs six were both left-handed, 89 were 
both right-handed, 29 had one right- and one left-handed member. 

Wile suggested determining whether twins with opposite or mirrored hair 
whorls have opposite handedness. He believed that studies of this sort would 
be a valuable contribution to research. The facts are needed for twins at 
all age levels because of the tendency of left-handedness to decrease with age. 

13. Other Aspects of Laterality 

Few data are available for other aspects of sidedness except eyedness. 
This topic is considered in Section V. Downey found that only a small 
proportion of children showed any tendency toward dominant footedness. 
Kellog (1933) reported that the ape he observed showed footedness cor¬ 
responding to handedness which shifted back and forth from month to month. 

14. Ambidexterity 

Ambidexterity (or ambilaterality) refers to impartial preference in the 
use of the hands and implies equal skill in both. Actually, there is no such 
thing as true ambidexterity in man. Infants, the great apes, and other ani¬ 
mals such as squirrels are referred to as ambidextrous, but none of these 
are ambidextrous in the sense of having any highly developed skill in both 
hands or forelimbs. It would be more accurate to call this two-handed or 
neutral condition ambilaterality. Persons with this condition are left-handers 
who have gained some skill with the right hand, right-handers who have cul¬ 
tivated some degree of left-handedness or individuals who have never achieved 
any manual dominance. Sportsmen, house painters, laborers and outdoor 
workers come nearest to fitting this description. Right-handed individuals 
sometimes show ambilaterality in the period preceding sleep. The truly 
ambidextrous individual is one who could interchange all skills with either 
hand leading, and the skill with both hands would be equal. 

A recent newspaper article described an Australian artist who is expert in 
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painting with both hands at once. As she paints, each hand appears to work 
ndependently and she gives the impression of being two persons at work at 
the same time. She can write normally with one hand and backwards or 
upside down with the other. A house painter who works at high speed 
savs lie is ambidextrous. 

Occasionally we hear of a surgeon who can perform del,cate operations 
equally well with either hand, nr of a waiter who can carve a fowl using 
either hand with equal dexterity; but even in such rare cases true equality 
of the hands for skilled acts is difficult to demonstrate. The amb,dextrous 
person usually prefers to use one hand for some purposes, the other for 
different skills. One hand is preferred consistently for the more accurate 

or delicate manipulations. . . . 

There are some skills such as the surgeons use of his instruments in 
operations that benefit from dextrous and interchangeable use of both hands 
or equal power and strength in both hands. In typing, playing the piano or 
harp, horse-back riding, carving, dressing, dusting or scrubbing, d is an 
advantage to have a high degree of strength and skill m both hands. Cham 
pions in physical skills are sometimes discovered to be persons who> showed 
left-handed tendencies early and kept up skill m both hands as they felt 
the pressure to become right-handed. 

Right-hand laborers are observed to perform as much as 30 per cent of 
their work with the left hand, but this does not mean h.ghly skilled work 
with tools and suggests a division of labor between the two hands rathe, 
than true ambidexterity. 

Wile, Burt and others note that what is usually termed ambidexteny 
really converted sinistrality. Adults who claim to be ambidextrous are lef - 
handed persons who perform some skills with the right hand. c; se 

hear of an ambidextrous person who was originally right-handed unle 
some accident temporarily incapacitated the use of his right hand. I he 
left-hander tries to adopt right-handedness to meet social pressure to ciange 
over” and in so doing he is forced to develop more even-sidedness. _ 

In most cases what is called ambidexterity proves to be non-dexterity or 
double left-handedness. It is frequently found in children who have been 
partially changed over. These cases appear to have two left hands or two 
minor arms instead of one in the major role. They are clumsy and unable 
to carry out any complex movements. Such cases are more frequent among 
the dull and mentally retarded than among those of normal intelligence. 
Sometimes the individual changes only for writing or eating, retaining most 
of his left-handed tendencies. Most peorle who claim to be ambidextrous 
in writing were originally left-handed, writers. 
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The individual who considers himself to be ambidextrous lias become 
habituated to doing some, things with the left hand predominating, other 
things with the right. 

A college student who says she is ambidextrous reports that she writes 
with the left hand hut eats and does certain other things with the right. 
No one ever required her to write with the right hand, but she recalls that 
the writing period at school was a horror and torture. The teacher, using 
a formal method, tried to force her to hold her paper in the same slantwise 
direction as that of the right-handed children. 

Mr. F. considers himself to be a rare case of ambidexterity. He reports 
that he was originally left-handed in everything but writing. In early child¬ 
hood his left hand was sewed up in a bag to keep him from writing left- 
handed. When he went to work in a railroad shop at the age of 17, he used 
tools in the left hand, but he was required to shift to the right. He says a 
boiler maker must be able to use both hands equally well. 

One ambidexter stubbornly insisted that he was equal handed, but within 
a half hour he was observed to use his right hand to take his hat from 
a hook, open a door, use a key, scratch his head, eat soup, and light a cigarette. 

Occasionally right-handed children become pseudo-ambidextrous through 
imitating left-handed parents, nurses, other children or their teachers, but 
such imitation does not extend far beyond the skills of writing, eating, and 
and throwing. The left-hander who tends toward ambidexterity shows pref¬ 
erence for the left hand in operations requiring unusual dexterity or force. 
Ballard (1911) observed that children alleged to be ambidextrous always 
showed a preference for one particular hand in learning a new act of skill. 

15. Incidence of Ambidexterity 

Burt (1937) found ambidexterity to be very rare among school children, 
and Schaefer (1911) reported only .021 per cent of 17,074 school children 
as showing ambidextrous characteristics. However, in the Syracuse Uni¬ 
versity study made by Daniels (1940), 8.7 per cent of the students examined 
were found to be ambidextrous. The distribution curves in Figures 3, 4, 
and 5 show that ambidexterity occurs more rarely than left-handedness. 

16. Animal Handedness 

The lower animals cannot be said to exhibit handedness in the same sense 
or to the same degree as man, in the first place because their body structure 
and the necessity of being down on "all fours” most of the time precludes 
the opportunity of developing specialized usage of the fore limbs; and in 
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the second place, because animals lack the mental organization for develop¬ 
ing a high degree of specialization in the use of tools; furthermore they 
are not ordinarily subject to social pressures to use one member more than 
another. 

Data from studies of handedness in domesticated and laboratory animals 
such as dogs, cats, and rats are conflicting. Left-handed tendencies are re¬ 
ported about as frequently as right. Birds, cats, and horses arc all said to 
show sidedness in their movements. No doubt cats and dogs learn to be 
right-handed through training from their right-handed masters, but they do 
not develop the characteristic complementary use of the fore limbs shown 
by man with one subordinate to the other. 

Observations indicate that although laboratory animals such as rats may 
exhibit sidedness, the proportions of right and left sidedness tend to be much 
more nearly equal in mature animals than in mature human beings. Yoshioka 
(1930) found equal proportions of left- and right-handedness in laboratory 
rats and a small proportion of ambidextrous individuals. . 

Tsai and Maurer (1930) recorded the handedness of 159 white rats, 105 
physically normal and 54 vitamin-depleted. Two hundred fifty observations 
were made of each animal in reaching for wheat germ through a small-necked 
bottle. Seventy-five-100 per cent usage rated the animal as right- or left- 
handed. Animals showing • 50-74 per cent usage were classified as ambi¬ 
lateral (TabLe 12). 


TABLE 12 



Normal Rats 

59 Males 

47 Females 

Right 

59 

43 

Left 

26 

37 

Amhilateral 

15 

20 


Vitamin depleted rats 



27 Males 

27 Females 

Right 

4S 

33 

Left 

4& 

45 , 

Ambilateral 

4 

22 


All of these rats had been the subjects of daily maze running experiments. 
The maze running of the vitamin-depleted animals was inferior to that of 
the normal rats. The experimenters concluded that “Left-handedness i$ 
higher among the poor learners.” Unfortunately the full records of responses 
for reaching are not given so that it is impossible to convert these data 
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into more precise indices of handedness and to make a distribution curve com¬ 
parable to that for the apes of the Finch study (see below). 

Animal behavior is less specialized, selective, and discriminative than 
that of the mature human individual. In this respect, man's hands match 
his brain, just as the animal mind and body structure are mutually adjusted, 
furthermore, at birth the human infant's behavior is less predetermined \ 
he is more, amenable to instruction, training, and social conditioning than 
the lower animals, and the developmental process is much longer in propor¬ 
tion to his total life span. 

17. Ckimpanzee Handedness 

The closer proximity of the great apes to man in the evolutionary scale 
affords comparative data that are of great interest and value in studying 
human handednes9. Monkeys and apes possess a higher degree of manipula¬ 
tive skill than less highly organized animals and they have the advantage 
of greater’ independence in the use of the fore limbs as tools. 

The most thorough study of handedness of the great apes has been 
made by Finch (1941) who tested and observed chimpanzee handedness in 
the Yerkes colony with thorough-going scientific methods. In the experiments 
the animals procured fruit through small apertures in a wire netting. The 
distribution for 800 trials for each of the 30 animals tested is shown in 
Figure 4. Right- and left-handedness were found to be equally distributed. 



FIGURE 4 

Handedness Ratios for 30 Chimpanzees: Data Computed from Finch (1941) 
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In this respect chimpanzees resemble the human infant. They do not attain 
dominant right-handedness to a greater degree than chance would allow 
even though their keepers are predominantly right-handed, and they do not 
develop much dexterity in the complementary use of the two hands together 
in tool using. Compare this curve with that for human handedness, Figure 3. 

Infra-human animals are ambilateral. Handedness is the outgrowth of 
human intelligence and of man’s intellectual development. The ape does 
not possess the mental ability to learn dextrous, highly specialized use of the 
hands. The apes are also lacking in symbolic language. 

{To be continued) 
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THE DEVELOPMENT AND TRAINING OF HAND DOMI¬ 
NANCE: III. ORIGINS OF HANDEDNESS AND 
LATERAL DOMINANCE* 1 
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Gertrude Hildreth 


What is the origin of laterality in man? Many theories have been ad¬ 
vanced to explain sidedness and the prevalence of right-handedness ill our 
society, .'arson (1924) listed nine of the principal theories that have been 
proposed to explain handedness. Wile (1934) also has an extensive dis¬ 
cussion of this subject. Specialists have tended to view the problem from 
the standpoint of their respective fields; for example, the physiologists, 
neurologists, and medical experts tend to look for constitutional factors; 
psychologists and educators lean more toward explanations in terms of learn¬ 
ing and habit formation. 

The recapitulation theory, which states in essence that the individual’s 
•rowth follows the course of evolutionary progression of the human race 
tended to get in the way of the earlier experts who worked on handedness 
problems, although an increasing amount of genetic data tends to suggest that 
in broad outline, at least, the child covers in a few short months racial 
development achieved during centuries of time. 

Another factor that has obscured clear thinking on the problem and has 
biased the interpretation of the facts found was pointed out in an earlier 
chapter; that is the persistent efforts of workers to discover the child’s 
“real,” “true,” native or “natural” handedness, the assumption being that 
individuals show both natural and acquired handedness tendencies. When 
“natural” handedness could not be detected it was considered to have been 
covered up or overcome by rigorous training. The experts have debated 
the question: What is man’s natural state of handedness? 

A. Constitutional Factors 

Considerable effort has been made to determine whether there are con¬ 
stitutional factors that predispose an individual toward dominant handed¬ 
ness and laterality. Many authorities have contended that the bias in which 
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dexterity originates must be traceable to some specialty of organic structure. 

All efforts to identify some bias in anatomical structure that would ac¬ 
count for lateral dominance have failed. As soon as confirmatory data are 
presented, contradictory data are produced. The difficulty with most theories 
hased on constitutional factors is that the physical measurements used in the 
research on which the theories are based have been made in later childhood 
or adult life after handedness habits have long been established. 

Any bodily anatomical or postural asymmetry shown in infancy tends to 
be tight- and left-sided in equal proportion in the population. No pre¬ 
ponderance of right asymmetry has heen found at birth or in early infancy 
that would be sufficient to account for right-handedness, 

W. F. Jones attempted to discover native handedness through arm meas¬ 
urements (1918), His conclusion on the basis of measuring 10,000 persons 
ranging m age from infancy to old age was that the bone measurements 
reveal born handedness. Jones concluded that one could pick out the right 
handers at birth from physical measurements of arms, wrist, hand, palm 
using his Brachiometer. From these results, he asserted it was easy to classify 
individuals as pure right-handers, pure left, and transfers. 

Beeley (1918) repeated Jones' work with children ages six to nine and 
tound for ulna measurements: 46 per cent right-handed, 40 per cent left- 
handed, and 14 per cent doubtful or ambidextrous. Combining both ulna 
and humerus measurements: 46 per cent right-handed, 40 per cent and 14 
doubtful or ambidextrous. Yet in questioning these same children and their 
teachers as to the most used hand, 94 per cent proved to be right-handed, 3 
per cent left-handed, and 3 per cent doubtful or ambidextrous. Beeley ques¬ 
tioned the validity of a test that found only 46 per cent of persons right- 
nanded in an ordinary population. 

Whipple (1915) showed that strength of grip, tapping, and tracing tests 
did not reliably distinguish between right- and left-handers. Dynamometer 

& t0n f ° r 6 '" 2 individuak . s* ^ 81 years of age, were 
analy Z ed by W °° and Pearson (1927) who found 64.62 per cent dex- 
trallty, 28,79 per cent simstrality, and 6.59 per cent ambilaterality. They 
ncludcd that functional differences between the two hands are always more 
evident than structural differences. 

Jf 77 ri " S ViSl,d J 3 beU - sha P ed distribution curve was obtained 

I 1 , c PCr 5479 P" «»t ambilaterals, 22.39 per cent 

d 7 , 7 tIa)ef1 ' of gnp for the same population was: 64.37 per cent 
Pearson) ? P “ ambilaterals ’ 28 ' 9 Per cent sinistrals (Woo and 
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B. Position op the Foetus in Uterine Life 

Position of the foetus in intra-uterine life has been suggested as a pre¬ 
disposing factor in handedness. J. B. Watson believed that posture during 
the period of foetal life might have a pre-determining tendency toward the 
use of one hand in preference to another. Before birth the left arm lies 
posteriorly and this position might give the right hand greater facility of 
movement than the left. However, at birth there is no demonstrated pref¬ 
erence in the infant population. 

Postural relationships between infant and mother have been suggested as 
laterality determinants. If mothers more often hold the child to the right 
breast or in the right arm, and the child puts his left arm around the mother’s 
neck, then the right hand would be free for manipulation. But until some¬ 
one makes a thorough study of infant handedness and maternal postures this 
theory like the others remains questionable. 

C. Visceral Distribution and Displacement of Gravity 

Physiologists have suggested that since the center of gravity in the body 
tends to be toward the right, this tendency may be a predisposing factor in 
.laterality; yet the distribution of the viscera in apes, who arc ambidextrous, 
is similar to the distribution in man. Furthermore, persons with transposi¬ 
tion of heart position are not correspondingly reversed in handedness. 

D. Eye-Dominance Theory 

Gould (1908) advanced the theory that dominant handedness originates 
in dominant eyedness, and that eyedness is an index of native handedness; 
but Gould apparently did not collect much evidence concerning eyedness 
tendencies in the general population. This was done by Parson, who used a 
1 manoptoscope that he devised for the purpose. About one-third of the child 
and adult population was found to be left-eye dominant in unilateral sight¬ 
ing tests. Parson concluded from this finding that man is at least 30 per 
cent natively left-handed. He explained the discrepancy between handedness 
and eyedness in later years as due to social pressure that trains away from 
the use of the left hand. Parson concluded that the sighting eye determined 
handedness, the effect being attributable to a functional limitation of binocu¬ 
lar vision which necessitates the exclusive use of one eye for all sighting 
and aiming operations and therefore for many of the most important manual 
activities. According to Parson, the reason the child puts out his right hand 
to grasp an object is because his right hand is closest to and directed by 
the dominant right eye. 
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Other workers, using the same or other instruments for measuring dom¬ 
inant eyedness, have found from 25 to 33 per cent of the population to be 
left-eyed and have concluded that since there is a marked discrepancy be¬ 
tween dominant eyedness and hand usage, eye-dominance cannot be considered 
the sole contributing cause. 

According to Parson, all right-handed, left-eyed individuals are those 
who were originally left-handed but were forced to change, but the theory 
does not explain the opposite group, the left-handed, right-eyed. 

Other authorities, in contrast to Gould and Parson, hold that right- 
eyedness is a condition concomitant with right-handedness and that both are 
dependent on the same or related causes. 

Selzer (1933) believes that Parson's theory of eyedness as the determiner 
of handedness is hardly tenable. Others argue that this theory is untenable 
because in binocular vision it is impossible to distinguish the field of vision 
of one eye from that of the other. To all intents and purposes the two 
eyes function as one. Another argument against cyc-dominancc as a causal 
factor is that ocular dominance cannot explain the handedness of the blind. 

E. Cerebral Dominance, Laterality, and Handedness 

A popular explanation of sidedness and left-handedness is: a neurological 
condition due to the asymmetrical functioning of the two cerebral hemispheres, 
one hemisphere of the brain playing the dominant role in determining sided¬ 
ness. According to this theory, handedness is due to the dominance of one 
cerebral hemisphere. 

In the normal cerebrum the two bilaterally asymmetrical hemispheres are 
connected by nerves to the limbs on the two opposite sides of the body. 
The nerves are crossed, those from, the left hemisphere passing to the right 
members and vice versa. The retina of the eye is connected to both crossed 
and uncrossed nerve fibers. The assumption is that motor controls for the 
dominant side of the body are grouped in the dominant hemisphere. The 
belief is that if both hemispheres operated indiscriminately confusion might 
result. In simplest terms, which can be understood by children, “two halves 
of the brain may be squabbling over which is to be the boss" (Orton). 
Vacillation would be certain if the two hemispheres functioned equally 
(Hall and Hartwell). 

This theory of cerebral dominance was advanced as early as 1861 by 
Dr. G. M. Humphrey at Cambridge University. Around 1870-90 Brown- 
Sequard and others reported on cerebral localization and raised the question, 
“Have we two brains or one?” Le Conte (1883) proposed the explanation 
that people are right-handed because they are left-brained. 
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Proponents of the cerebral dominance theory claim only functional differ¬ 
ences in the cerebral hemispheres, not structural or biochemical differences, 
because of their failure to detect any structural differences that are marked 
enough to account for dominance. As Parson states it: Any superiority 
which is generally recognized is purely functional and is unaccompanied by 
discernible structural peculiarities. No anatomical basis has been found 
for localization of cerebral centers. Cunningham could not discover any 
structural character to account for the functional superiority of the left cere¬ 
brum ; and Southworth found no discernible difference in the distribution 
nor in the quantity of cells and fibres of the two cerebral hemispheres. 
Alsberg and O’Connor, however, found that the left cerebral hemisphere 
was larger, heavier, better-developed than the right. 

According to Orton (1937), it is only in man that this cerebral dominance 
is shown, and in man, only in language and more intricate manual skills 
in which this specialization occurs. In these activities the two hemispheres 
can function quite independently of each other. Observations of clinical 
cases show that in people without established hand dominance, the lan¬ 
guage mechanism is also unlaterajized in the cerebrum (Chesher, 1936). 
Actually the only guide to indicate which is the dominant hemisphere is the 
laterality of the individual exhibited in his sidedness and disturbances of 
function in aphasia and brain lesion cases. Even this evidence gives con¬ 
flicting results. Complete cortical dominance has not been proved. The 
left-hemisphere in right-handed persons cannot be considered ‘'dominant” for 
all nervous functions. * 

Kelly (1935) concluded that there is no known check on cerebral dom¬ 
inance which is sufficiently dependable to enable one to investigate the 
influence of that factor on the orientation of symbols as in reading and 
writing. He expressed the belief that the inference of a dominant hemi¬ 
sphere based on the exhibition of a preferred hand was unfounded. 

F. Is Cerebral Dominance Hereditary or Acquired 
Developmentally ? 

Cerebral dominance is thought to appear early in life and is believed by 
some experts to be transmitted by Mendelian laws of heredity. There is 
equally strong evidence that cerebral dominance is a developmental char¬ 
acteristic, emerging concomitantly with the strengthening of laterality 
through childhood. There is evidence that the infant at birth shows no 
cerebral dominance, and that the two cerebral hemispheres are equally good 
originally in the normal individual. Functional asymmetry appears to in- 
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crease as the brain is used. Some authorities contend that handedness and 
sidedness are the primary condition that the superiority of one hemisphere is 
the result of hand dominance. Others believe that the interaction of hand 
and brain develops the relative functional superiority of both simultaneously. 
If that is so, cerebral dominance could scarcely be considered the cause of 
laterality but rather an accompaniment. 

G. Evidence from Pathology of the Relation between Sidedness 
and Brain Functioning 

The theory of brain dominance as a causal factor in sided ness rests largely 
upon brain pathology. Clinical cases of aphasia and locomotor disturbances 
due to paralysis affecting one side of the body are accompanied by defects 
in the motor discharges of the opposite side of the brain. Injury to the 
dominant hemisphere may cause paralysis. 

When one hemisphere is damaged by injury or disease in childhood or 
later, above the infant level, some incapacity in handedness results to the 
opposite side. The disturbance is proportionate to the extent of the lesion 
or injury. The fact is well established that in adults a serious injury 
in the motor speech area in the dominant left hemisphere may cause loss 
of power of articulation in the right-handed. 

Cerebral dominance is more complex than has been thought; it is not 
itself a function, but simply a name for the fact that speech and allied func¬ 
tions are located in the left-hemisphere (for the right-handed) (Brain, 1945). 

..There is no such thing as a direct, unvarying relationship between dom¬ 
inant sidedness and dominant control in the opposite cerebral hemisphere. 
The various body functions behave independently of one another in relation 
to hemisphere dominance and in the case of any one of them the functions 
normally performed by the left hemisphere may be transferred to the right 
without shift in others. 

When the left cerebral hemisphere is damaged early in life the right 
hemisphere usually assumes the speech functions of the left. In children 
impairment is not permanent. The other hemisphere takes over and de¬ 
velops the lost function (Brain, 1945). The entire cerebrum is involved in 
speech. In adults, bilaterality is maintained after half of the brain is re¬ 
moved. Learning factors involving the cortex and associated processes are 
involved. 

Handedness is important for neurological diagnosis because it enables the 
examiner to determine in which hemisphere the lesion responsible for aphasia 
is situated. Aphasia from a lesion affecting solely the left hemisphere is 
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seen only in those cases in which the patient has already learned to write 
with the right hand. In illiterate adults aphasia may ensue from lesions 
on either side (Burt). 

Although automatically and structurally there is a high degree of localiza¬ 
tion, functionally the brain operates as a unit. It is organization rather 
than certain areas that are upset by lesions. Patients show recovery from 
aphasia, suggesting that the minor side of the brain takes over the language 
function. It is difficult to discover in clinical and surgical studies any 
phenomenon of sidedness that can be attributed to lateral cerebral dominance. 

No sooner is evidence offered in support of the cerebral dominance theory 
as a cause of laterality, than equally strong evidence is offered to the con¬ 
trary. The neurological evidence in man and that gleaned from the lower 
animals suggesting the theory of cerebral dominance as cause of handedness 
rests on weak foundations. Burt considers the assumption of mutual inhibi¬ 
tion between the two hemispheres of the brain to be far-fetched. 

Ballard suggests that eye-dominance tests cast doubt on the cerebral dom¬ 
inance theory as an explanation for all sinistral or dextral behavior. The 
anatomical relation of the eyes and the two hemispheres is very different 
from the relation between the hands and the hemispheres. The two halves 
of the retina are represented in both cerebral hemispheres, so that impulses 
from each are intermingled with those from the corresponding half of the 
other retina. 

Twitmeyer and Nathanson (1933) held that since consistent laterality 
does not exist, doubt is thrown on the complete cortical dominance theory. 
The issue cannot be settled without more searching studies of behavior at 
ai.l stages of development in relation to brain pathology. 

H. Is Hand Dominance Hereditary? 

Hand dominance is commonly assumed to be hereditary because it is 
difficult to explain in any other way. Whether or not handedness is heredi¬ 
tary is an important question because the viewpoint taken affects one’s attitude 
toward handedness in early childhood. Those who hold that handedness 
is hereditary believe that attempting to change a child’s left-handedness 
would be futile if not dangerous because it would be "going against his 
nature.” 

The question of hereditary handedness also has a bearing on the common 
practice of attempting to determine an individual’s “native,” “original” or 
"natural” handedness. More than one worker has pointed out the need 
for careful individual testing to make certain “which is the hand nature 
meant the individual to use.” 
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Those who have seen children damaged by enforced efforts to “change 
over” tend to subscribe to the hereditary origin of handedness if only to 
protect the child. On the other hand, by using heredity as an explanation, 
the child’s parents and teachers feel absolved from responsibility for train¬ 
ing and also for the adjustment difficulties the child experiences. Persons 
who subscribe to an explanation in terms of heredity tend to take a fatalistic 
attitude toward the whole question. One parent argued that his child was 
destined to be a left-hander because the grandfather was. Another parent, 
on learning that the school wished to correct the child’s awkward left- 
handed writing, protested to the teacher: “For generations in our family 
there has always been a case of that rare, crooked-wrist left-handed writing. 
Our daughter Julia is that case in the youngest generation and we don’t 
want anyone to attempt to change her.” 

I. Evidence Concerning the Hereditary Nature of Handedness 

Many authorities have expressed the belief that handedness is hereditary 
and have offered evidence to support this view. A summary of reports on 
this topic will be found in Parson (1924). 

Beeley (1918), Rife (1922), Ojemann (1930), Wile (1934), and Orton 
(1937) all concluded that the available evidence proved left-handedness to 
be an hereditary characteristic, for they believed that only in that way could 
the tendency be explained. Gordon (1920) and Wile concluded that left- 
handedness is inherited like a Mendclian recessive trait, one out of four 
children being natively left-handed. Scheidemann (1931) observed that 
experiments in early training suggested the independence of training and 
handedness. 

Freeman (1942), too, subscribes to the theory that dominant handedness 
is inherited. According to Freeman, the evidence lies in the fact that pref¬ 
erence appears very early, the superiority of one hand over the other is 
frequently very great, there exists a small group who are more skillful 
with the left hand in spite of all teaching and influence to the contrary. 

Chamberlain (1928) reported that when both parents are right-handed 
only 2.1 per cent of their offspring are left-handed, but that when both 
parents are left-handed the incidence of left-handedness rises to 17.34. These 
data were offered as an argument favoring heredity. 

Brain (1945) holds the customary view that the must important cause of 
handedness is hereditary; must people are right- or left-handed because of 
the structure of the genes they have inherited. He believes, however, that 
handedness cannot be regarded simply as an hereditary character; innate 
handedness may be obscured by training. . 
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Gould (1908) believed that there was no endowment of right- or left- 
handedness as a completed, matured mechanism and he refuted the belief in 
handedness as a Mendelian trait. 

A common conception is that in many individuals an artificial or unnatural 
dominance has been superimposed, through training, on the natural inclina¬ 
tions of the individual. Since man’s behavior in contrast to that of the 
lower animals is highly modifiable and less predetermined at birth, any heredi¬ 
tary bias can be overcome through training. 

Orton (1937) observed that handedness is so much subject to the influ¬ 
ence of training that the resultant pattern is a combination of hereditary bent 
and the effects of training. He says: 

When right-handed training of a natural siniatral has been insti¬ 
tuted very early, the usages acquired through a number of years of 
such training may effectively hide the natural bent, and such cases of 
“masked-handedness" can often then be recognized only through the use 
of motor tests for measuring untrained skills. 

Parson concluded that there were two types of handedness, (a) con¬ 
genital or native and, (£) handedness acquired through corrective educational 
measures or as a result of injury or disease. He believed the initial bias to 
be so slight in infancy that training could easily overcome the initial bias so 
that children who are left-handed originally become right-handed through 
training. 

Durost (1934) believes the weight of evidence favors inheritance as 
against purely environmental determination of functional laterality, but he 
found the preferential use of either hand to be so much a matter of training 
and environmental pressure that any measures of preferential handedness 
would not be likely to yield results following known laws of inheritance. 
Durost concluded that ( a ) the influence of environment begins at the moment 
of conception, and (£) handedness calling for considerable specialization of 
the nerve cells may be a matter of delayed maturation. 

In his earlier writings Gesell was inclined to consider handedness as 
inherent in the constitutional makeup of the individual. More recently 
(1940) he expressed the view that whether or not handedness is native or 
acquired is unknown. In 1947 he says, '‘Handedness is the product of 
growth.” 

Others express the belief that if heredity is the cause of handedness it is 
operating according to some unknown laws. Dr. Burt concluded that the 
inherited bias must be comparatively slight. Otherwise it would not be so 
difficult to substantiate. Pie is inclined to believe that all forms of left- 
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handedness are only indirectly hereditary. Post-natal influence always enters 
into the picture, 

In Burt’s opinion, explanations in terms of heredity deny the immense 
role of training and environmental conditioning from early childhood. If 
there is some hereditary predisposition it is certainly far outweighed by 
environmental influences. The child may simply have copied his parent. 
Burt (1937) says that psychologists are far more chary of admitting heredity 
as an explanatory principle than they were 20 years ago. 

Many years ago, Sir William R. Gowers held that children arc born 
with equal tendency to use the right or left hand, one’s handedness being 
brought about in the course of growth and development, partly from heredi¬ 
tary, partly from environmental influences, with tile latter the more impor¬ 
tant. Initial bias is either confirmed or suppressed by social tradition be¬ 
cause the culture favors right-handedness. 

Kellog concluded from his experiments with his infant child and an infant 
chimpanzee that handedness either was not inborn or that tile tests and 
observation methods he used were not refined enough to detect hereditary 
laterality. 

The most that can be said is that heredity furnishes the normal human 
infant with two hands and arms that arc about equally responsive to train¬ 
ing and an active mind that is capable of learning complex motor adjust¬ 
ments. In cases of hereditary mental retardation, left-handedness may per¬ 
sist because all training in these cases is difficult. 


J. Developmental and Social Conditioning as a Cause op Hand 
Dominance 

1 he explanation that seems best to fit the facts is that handedness is the 
product of developmental integration. People are right- or left-handed be¬ 
cause they have learned to be, not because they were born that way. Handed¬ 
ness is habitual behavior influenced by circumstances operating throughout 
the growth period. Modern authorities have concluded that there is no 
such thing as natural handedness that is observable in early childhood, conse¬ 
quently attempts to discover a child’s native or congenital handedness and 
to distinguish between native and acquired handedness are futile 

Acquiring handedness follows the laws of learning and habit formation 
just as any other behavior that results from practice and exercise; the laws 
of exercise and effect, the principle of individual differences and the like are 
operative Every experience strengthens and predisposes the organism to the 
next similar motor discharge. The processes at work in infancy are differ- 
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entiation, specialization, and organization. Habit is formed through repeti¬ 
tion; in the case of handedness, through repetition of the initial accidental 
chance hand usage or other conditioning circumstances. 

Orton prefers to use the term '‘developmental” rather than “congenital” 
in speaking of' handedness because congenital understresses environmental 
factors, methods of teaching and the like, both specific and general. 

Koch concluded that handedness is a trait influenced by many variables 
among which are instruction, example, convenience, obviousness of choice, 
previous habits, the specific nature and familiarity of the tasks to be per¬ 
formed, hand strength and genetic factors. Strong, constant, biasing forces 
are at work. 

After a thorough survey of the literature on the subject, Downey (1933) 
could find scarcely a shred of evidence that handedness is hereditary; she 
expressed the belief that handedness is the product of social cultivation, the 
result of habit and custom. It was her opinion that training factors, both 
specific and general, had not received the attention they deserved. 

The parents and the child’s early environment are his teachers in acquir¬ 
ing handedness just as they are for speech. In fact, there is a close parallel, 
if not actual relationship, between the two skills. The attitude of the parents 
and the degree of influence and control they exert over the child arc the 
strongest training factors in the majority of cases in the early years. Chil¬ 
dren show strong imitativeness of observed movements, a trait which plays 
a large role in motor learning. They mimic the actions and gestures of their 
elders often without their parents’ awareness, responding to slight sugges¬ 
tion almost unconsciously. 

Earlier research tended to overlook social conditioning as a causal factor 
in handedness because few infants were accessible for continuous observation. 
Physicians and others who dealt with clinical cases saw chiefly patients with 
long-established psycho-motor habits. Those who worked with adults and 
older subjects favored heredity as an explanation because handedness ap¬ 
peared to be so deeply ingrained. Teachers were concerned chiefly with 
the handwriting habits of children. As soon as better genetic studies were 
made, research workers began to favor explanations in terms of experience, 
training, and culture. The infancy and early childhood data have been 
invaluable in demonstrating the role of training in hand usage. 

From his study of infants, J. B. Watson (1919) concluded that handed¬ 
ness was not instinctive nor even structurally determined but socially con¬ 
ditioned, It is his belief that there is no innate tendency to use one hand 
more than the other. Preference is determined by early experiences and by 
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subsequent formation of habit based on this experience. Watson is con- 
vinced that handedness forms but another instance of an artificial habit due 
to conditioning. He says: "Our whole group of results on handedness leads 
us to believe that there is no fixed differentiation of response in either hand 
until social usage begins to establish handedness. We instruct infants to 
shake hands with the right hand, to wave ‘bye-bye' and to eat with the right 
hand.” 

Handedness habits are acquired in infancy and early childhood through 
conditioning without awareness that habits have been formed. Furthermore, 
the infant learns his first psycho-motor habits without exerting conscious 
effort to learn. The fact that the child attains hand preference early and 
incidentally makes for security in these habits. By three years of age these 
habits are by no means slight or unstable in many cases. The increase in 
right-handedness from birth to maturity is a typical learning curve. 

K. Support for the Social Developmental Origin of Handedness 

The social-developmental theory of the origin of handedness suggests 
that with early and long continued training during the childhood years all 
individuals except pathological cases could become either dominantly right- 
ox left-handed. Support for this theory lies in the following facts: 

Young children are easily trained away from left-handedness. Train¬ 
ing could not have so much influence if the hereditary factor were strong. 

There is little resemblance between the handedness of parents and their 
offspring. Few families show similarity in handedness through several 
generations. In a survey of left-handed children Schafer (1911) found 
16 per cent of the parents, 8.2 per cent of the grandparents, and 2.5 per 
cent in the third ancestral generation to be left-handed. Even if more 
relationship were found handedness could not be inferred because a child 
may merely have imitated his elders in the family circle or have been 
trained like his parents. 

Most individuals show inconsistencies in handedness. Few persons show 
a consistently high degree of sidedness. Eye and hand dominance are not 
in agreement in a substantial proportion, of the population. Footedness is 
never as pronounced as handedness. 

Identical twins tend to show same-sided ness in later childhood, not mir¬ 
rored handedness as they would if heredity were the determining factor. 

Left-handedness sharply decreases from infancy to adulthood. 

Young children show great inconsistency in handedness. Right-handedness 
prevails for trained skills such as eating; neither-handedness for random 
acts. 
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Boys show greater proportions of left-handedness than girls, a phenomenon 
that evidently has a social origin. 

Another argument for the environmental origin of handedness is that 
untrained animals are ambilateral. 

Left-handedness has increased during the past few decades with modern 
methods of child training in home and school that give more scope for 
freedom in activity and self-adjustment. 

The proportion of left-handedness varies with the cultural climate in 
which the individual grows up, especially with respect to eating and other 
social customs. 

Eyedness remains more nearly 50-50 in childhood because no social stigma 
is attached to left-eyedness. 

T. he increase in left-handedness from infancy to maturity is probably 
due to the cumulative effects of direct or indirect training. This also ex¬ 
plains why left-handed two-year-olds are so hard to find. 

Mental defectives tend to be more nearly 50-50 in right- and left-handed¬ 
ness or ambidextrous because they are less trainable. 

The skills in which people tend to be most definitely right-handed, e.g., 
eating and writing, sewing, and throwing, tend to be those most definitely 
taught and drilled. 

Training proves to be effective in improving the dexterity of the non- 
preferred hand above the nursery years. When training is given to both 
hands separately the non-preferred hand makes the greater gain. In some 
cases the left improves from two to three times as much as the right. Bow¬ 
man (1928) gave 35 trials on a pegging test to right- and left-handed subjects. 
During the test series the right/left ratio declined in the right-handed subject 
and increased in the left-handed. In an experiment with pegging tests con¬ 
ducted by Downey, special training given resulted in a decrease in the 
ration of right-handedness, an increase in left-handedness. 

New skills are learned by older children and adults as easily with the left 
hand as with the right. A boys’ club leader said that he taught his be¬ 
ginners in basketball to shoot with the left hand since this was an advantage 
many times in the game and the boys had no trouble learning it. Dr. 
Orton observed how easily one could become left-handed for a given activity 
by imitation. A youth saw a left-handed pole vaulter and copied the action. 
He never could change back to the right hand for this sport. 

Experiments with physically handicapped and amputee cases show that 
with suitable teaching the left hand can be trained to take over the func¬ 
tions of the right. 
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During the period that Kellog trained both the child and the infant chim¬ 
panzee to eat with a spoon, they botli developed right-hand preferences 
though before this period they had showed slightly more preference for the 
left hand. 

Training tends to eliminate the socially disapproved left-handed acts more 
quickly than those not disapproved. In fact, the latter may never be affected 
by direct social censure at all, e.g„ stirring food in a kettle or wiping dishes. 

We hear of children who early showed some tendency toward left-handed- 
ness in unilateral activities but '‘outgrew” it before school age. These are 
the children who were trained by parents and nurses or who trained them- 
selves to right-handedness through imitation. 

In a series of experiments, Dr. James Shaw placed articles persistently in 
the left hands of two ambilateral children who developed such proficiency in 
left-handedness that it was almost impossible for them later to develop equal 
proficiency in the right hand. Children who learn abroad to eat with the 
fork held in the left hand have difficulty relearning the skill with the 
opposite hand. 

If chance factors operated impartially and there were no cultural bias 
people would tend to be about SO per cent right-handed and SO per cent 
left-handed at maturity. Selzer (1933) among others has suggested this 
probability. 

L. Explanation of Persistent Left-Handedness 

If heredity is not the primary basis of left-handedness how then can the 
persistence of the trait in a small proportion of the population be explained? 
I'actors that condition nursery age children to left-handedness were indi- 
cated in Chapter III, 

There are several sets of factors that account for left-handedness appearing 
and persisting in a small proportion of the population. 

1. Incapacity due to illness, accident, or physical defect. A small pro¬ 
portion of the population have lost the use of the right hand due to accident 
or illness or have become partially incapacitated. A child may be forced to 
use his left hand due to cerebral palsy resulting from birth injury or the 
a ter effects of encephalitis or meningitis which has caused damage to the 
rain tissues and the neuro-muscular apparatus. Fifty per cent of these cases 
are spastics with tense muscles or involuntary movements, lack of balance, 
and muscle incoordination. 

Dr, Brain (1945) calls attention to the difference between '‘natural’' and 
pathological left-handedness. The latter occurs in an individual with a 
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brain lesion. Congenital abnormalities or injuries, or diseases such as 
hemiplegia or hemiparkinsonism may force the individual to become left- 
handed. 

2. Mental retardation. Mentally retarded children show more left- 
handedness than those who are mentally normal as the data in Chapter IV 
indicated. The reason is that mentally retarded children are slower than 
others in responding to environmental clues and to direct training of parents 
and teachers. They are also slower in learning motor coordination and the 
use of tools. 

3. Direct or indirect training and force of habit. Some parents on ob¬ 
serving ambilaterality in a nursery age child conclude that the child is left- 
handed and deliberately train the child to preferential choice of the left. 
A case of this sort was cited in Chapter III. Because most persons have the 
notion that left-handedness is hereditary the trait is not discouraged, but 
rather encouraged. This encouragement amounts to training. In other 
cases the children train themselves through repeated practice when there is 
no interference. Children sometimes voluntarily begin to write with the 
left hand when they sec that left-handed children in a class get special atten¬ 
tion from the teacher. The “leftie”* tends to cling to the trait not necessarily 
on account of stubbornness but because the habit has become entrenched. 
Some children imitate their left-handed parents or their older siblings. 

4. Emotional resistance. Persistent left-handedness may be a sign that 
the child is defiant or resentful of those in authority over him and he may 
use the trait as a means of asserting his will. For some children left-handed¬ 
ness is obviously an attention-getting device. One child clung to his left- 
handedness during the school years because the trait singled him out as an 
individual who was ‘'different.” Another gained satisfaction from being 
singled out as a “rare sinistral cast that reverses everything.” A child may 
show a subconscious trend toward fixing and exploiting an abnormal sign. 
Developing skill in doing things backwards is an illustration. 

Some of the family conditions that may increase a child’s emotional re¬ 
sistance and thereby reinforce left-handedness are: jealousy of someone in 
the family, sense of being oppressed by strict adults in the family circle, 
insecurity or anxiety due to struggles between parents, and over-anxiety 
shown by a parent concerning a child’s behavior. 

It is difficult to say whether the neurotic symptoms are contributing causes 
or the effects of sinistrality. Any child will resent and reject attempts to 
interfere with established motor habits. This negative resistance shows up 
particularly after four or five years of age. Resistance may be only a sign 
that unpsychological methods have been used in training. 
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M. Ocular Dominance and Handedness 

Most people who are fully aware of handedness do not realize that they 
also show sidedness with respect to ocular adjustments. People are de¬ 
pendent on vision for precision in skilled manual performance. Binocular 
v,s.on enables one to gauge depth and distance as well as to perceive three- 
dimensional form Binocular vision conies into play in all bodily movements 
hat are directed by vision. In using hand tools and implements (e.g. in 
hammering a nail, threading a needle, or throwing a ball) tile eye, the hand 
and the point of regard must all be brought into alignment. 

Binocular vision occurs when the eyes are so turned by the muscles that 
the two lines of sight meet at the point of regard and the two images are 
focused into one clear-cut picture. Objects within the field of vision not 

hold thT f r£E 77 ^ SC “ nS d ° uWc - To tcst this Phenomenon 
hold the forefinger at arm’s length before the eyes and fixate a distant object. 

n binocular vision it is impossible to distinguish tile field of vision of one 
eye from that of the other. 

binoeuI J ° SC " L ' S'* 16 (1883) P ° intCd ° Ut th “ feW P ersons Possess pure 
ho h V ‘ Sl ° n ' lmageS Seen by the tWD c y“ are not identical. When 

directing imd ^ ^ ~ ^ -* *» d ° *• 

According to Parson (1924), unaided natural vision is bilaterally asym- 
etrical and in matters of exact orientation we are virtually one-eyed, auto¬ 
matically disregarding the median line of sight and using the right or left 
fieHpredominatdy. This tendency is shown both by school chddrcn and 

N. Eyedness and Laterality 

This "master’’ eye, as Parson called it, is the dominant eye and normally 
^responds with the individual’s sidedness and lateral dominance in general. 
are forc n e A 0 ** S ,° lar f ly d =P“<ient on vision for accurate movement, 

Witv h o T7 Cl ; em5eIVCS t0 tbis radical dCTiati ™ binocu- 

ally stce th < "Ta the S ' ghting cye bein S mote important function¬ 
ally. Since the preferred hand and eye arc nearer together, thy can come into 

posit,on more quickly than the hand and the opposite eye. This fact has 
some practical significance, for workers have difficulty in read usfing 
working conditions if the dominant eve is lost. Of course, a iyon ufe 

if ^ eye is temp ° rariiy - p«~. y disabled! 77 
near y eouZved ; " ° f h™ 6 Str ° ngly 0nc ' eyed > tend ** 

arly equal-eyed, just as some persons have no well-established hand dom- 
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eye as the need arises, as m apes, m5tead f “ ^ "In race. According to 
cialized fixed type which characterizes man , s , lct ; v ; t i es as a weapon 

Parson, this latter type developed as a r left _ eyeailESS to right-eyedness 

and tool user. People grade all the V persons who must be 

with many intermediary stages in ^^/^^ble-eycd. 
recognized as left-eyed, rig t-eye , equ ^ stronger in some persons than 

The unilateral **** ^ 

r:™;:, in an individual depends somewhat 

upon the nature of the tests used to measure 1 0 f human de- 

Eye-dominance is considered to e a functioning and prob- 

velopment because of the writing, and certain 

s szzzz? i=r-——-— 

ss jrrs^sris; 

Wkb — •<«*» ™ .1 "I—., fcr » ™” ** 

is not affected by the visua > f motor control. 

eye i8 weaker. Eycdoess ,s primarily a matte 

P. Characteristics or Ocular Dommance ^ 

Eye movements develop h ^infancy ISX- Although as 

tends to control and direct *■in ^ ^ co6ldina tion be ore 

the Gesell data show, whether unilateral sighting develops 

he achieves hand control, it ^^J haedBBt develop coordtnately ot 
before hand control. Probably the bcgjns . The t!m e at which 

a time before definite hand preferen ^ pressure to conform to the 

the hand breaks away from Mturc and onset of training. Vision 

,,r-i—.’ti-.. <— -—*” - ■■ - • 
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ing required in the use of implements begins. At that point the eye and 
hand function cooperatively. Eye-dominance like handedness increases to 
some extent with age, suggesting that eye preference is an acquired visual- 
motor habit and that it is modifiable. Ocular dominance is established in 
early childhood and, unlike handedness, from then on tends to persist un¬ 
less the sighting eye becomes incapacitated. 

Eyedness is not so obvious a trait as handedness, and is not directly trained 
or tutored as is the case with handedness because teachers and parents are 
not generally so aware of it. The choice of the sighting eye is purely in¬ 
voluntary, as are changes in dominant eyedness. There is no social conven¬ 
tion favoring eyedness as is the case with handedness, consequently no pressure 
is normally exerted on the child to develop either right or left dominant 
eyedness. 

Q. Eyedness as an Indicator of Handedness 

Parson and others before him proposed that eyedness was a clue to handed¬ 
ness and could be used as an authentic test of “natural” or “native” handed¬ 
ness and lateral dominance of the organism in general. According to his 
belief, when discrepancies between eye- and hand-dominance occur, the eye 
dominance may be considered the surer indication of “original” or “natural” 
laterality, since the handedness tends to change through the growth period 
far more frequently than eyedness. 

Eyedness is significant chiefly as an indication of early hand usage. The 
neurologist Brain does not believe that eyedness plays any part in actually 
causing handedness. 

R. Incidence of Eyedness 

Eye dominance is difficult to measure reliably because the instruments used 
to measure eyedness may be influenced by the subject’s handedness. 

Ballard (1911) found more nearly equal proportions of right- and left- 
eyedness when the handedness factor was eliminated in the tests. Indi¬ 
viduals show a low but positive correlation between eyedness and handedness. 
The incidence for left and right eye dominance or preference shows little simi¬ 
larity with the data for handedness. 

In a test of 877 New Jersey school children in which the Parson manopt- 
scope instrument was used (1924) the results were as follows: 69.33 per 
cent used the right eye for sighting; 29.30 per cent, the left eye; 1.37 per 
cent, the right and left visual sighting lines impartially. 

Data fox the incidence of eyedness cited by Downey (1933) are given in 
Table 1. 
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TABLE 1 



Right-eyed 

Left-eyed 

Impartial, binocular 
or ambiguous 

Parson 

69.3% 

29.3% 

1.37% 

Lund 

69.8 

25.5 

4.6 

Downey 

73.0 (men) 

64.6 (women) 



Cuff 

62.3 

28.8 

8.9 (Parson method) 

Cuff 

72.9 (boys) 

70.6 (girls) 




(by his own method) 



Miles 

65.0 

30.0 

5.0 

Snyder 

64.0 

21.0 


Of Kochs subjects (1933): 95 or 47.3 per cent were right-eyed, 54 or 
26.8 per cent were left-eyed, 52 or 25.9 per cent were different-eyed in the 
two trials of the test. 

Smith (1917) did not find a high correlation between handedness and 
eyedness. The traits seemed to be unrelated. Seventy and three-tenths per 
cent of the subjects showed right eye-dominance. 

In a study by Miles (1930), 64 per cent of the adults were right-eyed, 34 
per cent, left-eyed. Two per cent showed no well-marked eye dominance. 
In right-handed individuals, one-third or slightly more were left-eye dominant. 
In the left-handed, eye dominance was more nearly fifty-fifty. 

In an experiment conducted with children between six and 11 years of 
age in which two eyedness tests were used, 49 per cent proved to be right¬ 
eyed in both tests, 39 per cent left-eyed, and 12 per cent were left-eyed on 
one test, but right-eyed on the other. The data for the Parson Manoptscope 
alone were: 52.3 per cent right-eyed, 47.7 per cent left-eyed (Hildreth, 
1945). In a study of 549 Cambridge children Selzer found 36 per cent to 
be left-eyed (1933). 

Johnson O’Connor collected records for 100,000 persons, mostly adults, 
and concluded from tests of eye dominance that 25 per cent were left-eye 
dominant. He concluded that most of these persons had been forced to 
use the right hand (Palmer, 1943). 

Dr. Clarence Quinan tested University of California undergraduates and 
found that 26 per cent were left-ej'ed. Few, he reported, had any memory 
of being left-handed as children. 

In summary, left-eyedness is more common than left-handedness. Chil¬ 
dren show more equal proportions of right- and left-eyedness in certain tests 
than adults. 
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Genetic studies are needed to determine the relative time at which stabiliz; 
tion occurs for the sighting eye and for manual habits. 

Due to the difficulty of studying eye-dominance in infancy and early chile 
hood, the developmental trends in eyedness have not been thoroughly c: 
plored at these age levels. Investigation in these early levels would answ< 
many perplexing problems concerning the development of the relation betwee 
eye and hand functioning. 

S. The Relationship between Eye- and Hand-Dominance 

The association between eyedness and handedness is not very close, as Pa: 
son’s data show. Jasper and Raney (1937) found the correlation betwee 
handedness and eyedness to be little better than chance. 

On an aiming test, Ballard found among 51 sinistrals 57 per cent of tb 
subjects to be right-eyed, 43 per cent left-eyed. Among 41 left-handed chi 
dren tested, 23 per cent used the right eye in one test. In another experimer 
out of 60 boys, 46 were right-eyed, 14 left-eyed; of 74 girls, 48 were righi 
eyed, 12 were left-eyed. Fourteen failed to show eye-dominance. 

Selzer found 44 or 72 per cent of 61 left-handed pupils in Cambridg 
schools to be left-eyed. Thirty-one per cent of the right-handed were left-eyct 

Oates (cited by Downey) found that among 194 left-handed boys, 52. 
or 27 per cent were right-eyed. Another worker concluded that the clearl 
left-handed are about equally divided between right- and left-eye dominanci 
but in the right-handed the great majority are right-eyed. Mints foun 
more mixed dominance in subnormal than in normal children. 

The correspondence between eye and hand apparently diminishes wit 
age, according to Burt. Among older children and students less than ha) 
of the left-handers were left-eyed. Hildreth (1945) found that in schoc 
groups ranging in age from six to 11 there was no change in pioportior. 
of right- and left-eyedness from younger to older age levels. Eyedness dot 
not tend to change along with forced change of handedness after having bee 
established in early childhood. In infancy and early childhood, hand- an 
eye-dominance are in accord, but divergence appears with shift in handedries: 

Lack of agreement between dominant eye and hand is known as “mixe 
dominance.” Anywhere from 20 to 40 per cent of the population show thi 
characteristic depending upon the age when the individuals are tested. 

Koch found that eye injuries or visual deficiencies did not account fo 
failure of agreement in eye and hand preference. 

Lack of agreement which is commonly found in persons whose moto 
adjustments are entirely normal can be accounted for by the fact that direc 
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and indirect training factors do not affect eyedness to the extent that they 
influence handedness shifts m handedness do not affect eyedness, and the 
establishment of eye-donnnanee is apparently not so essential for pe formanc 
of skilled tasks as is manual dominance. 


T. Mix Eye-Hand Dominance as a Source of Confusion 

There is widespread belief that ‘■mixed” eye-hand-dominance causes spatial 
confusion. Parson looked with suspicion on any cases showing Jack of agree¬ 
ment He asserted that the best performance results when eyedness and 
handedness are coordinated on the same side. Wile, too, believed that lack 
of harmony between handedness and the sighting eye caused difficulty. Dow¬ 
ney found that the combination of right-handedness and left-eyedness was a 
great disadvantage in orientation tests. 


However, since 20 to 25 per cent of the population show some lack of 
correspondence between eye and hand in sighting and many of these persons 
experience no confusion or emotional stability due to “mixed” dominance, 
this factor lias probably been exaggerated as a cause of adjustment difficulties! 
Lack of established eye-dominance or instability in hand-dominance may be 
the chief somce of difficulty in confused cases; or the cause may reside in 
lack of well-established habits and adjustments, which tend to be reflected 
in mixed-dominance. The condition may be only an indirect and a rela¬ 
tively unimportant factor along with other behavior symptoms. 

Learning difficulties attributable to “mixed” dominance are considered 
more fully in Part IV. 


(To be continued) 
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A. The Problem 

Experimental studies of human frustration have for the greater part at 
tempted to identify and examine the principal adjustive mechanisms initiated 
by frustrating expevtence The usual procedure has been to structure a 
frustrating situation in the laboratory and to make systematic observations 
of the behavior or certain segments of the behavior it induces. Mechanisms 
identified in this way have been interpreted in terms of (a) their functions 
with reference to the ends they serve in the individual's efforts to adjust to 
frustration (+), (*) their implications in the sphere of social interaction 
(d), and (e) their relation to behavior mechanisms observed clinically in psy- 
chopathologicnl conditions and in certain stages of normal personality develop- 
ment (1, 2, 4, 7, 8, 9). 

One of the more specific questions which has arisen in the analysis of 
adjustments to frustration is concerned with the adequacy of the response 
to a frustrating situation. Adequacy is gauged according to the adaptiveness 
of the response or its economy in establishing equilibrium btween the indi¬ 
vidual s needs and the realities of his environment. Since a number of 
different kinds of reactions to a specific frustrating situation are possible, 
certain modes of reaction may be expected to be more adequate than others 
In his examination of this question, Rosenzwelg (6) took the position that 
reactions to frustration may differ in their degree of adequacy and that it 

^Received in the Editorial Office on February 4, 1949. 

H 2e!j 1 '. cp ° rt presented at the American Psychological Associa- 

tjon Convention in September 1947. 

is “'outgrowth of a cooperative study originally projected 
r d Sherman’s Laboratory at the University of Chicago and the Moose- 
■ L ‘ lboraMr J'- However, the orientations and the standard method described 

in this paper as well as the findings are the authors'. Advice and encouragement 
by Ur. Martin L. Rcymert, Director of the Moosekeart Laboratory, are gratefully 
acknowledged. Special credit is acknowledged to Mrs. Mary Alice Hansen, who 
conducted a corollary observation study on a larger group, including the subjects 
used in the laboratory investigation. Certain relationships between the findings 
oi tne two investigntons are included in the present report. 
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is possible to relate such differences to a psychological variable which he 
designated as “frustration tolerance/’ As a working definition he suggested 
that frustration tolerance be identified as “the capacity of an individual to 
withstand a given frustrating situation without distorting the so-called ‘ob¬ 
jective’ facts of the life situation” (6), or, as subsequently stated, . . with¬ 
out failure of psychobiological adjustment, i.e., without resorting to inade¬ 
quate modes of response” (10). 

Rosenzweig considered the possibility that research in this area might 
eventually make possible the establishment of standard experimental proce¬ 
dures to yield a quantitative index of an individual’s frustration tolerance 
comparable to existing procedures for intelligence determination- It is sig¬ 
nificant, however, that he did not overlook the possibility that frustration 
tolerance might not emerge as a general characteristic but might be found 
to exist in differing degrees in the various aspects of the same personality (9). 
A possible correspondence of “circumscribed areas of low frustration toler¬ 
ance” to Freudian “complexes” was hypothesized. Such stimulating theoreti¬ 
cal suggestions imply a new approach to personality diagnosis, one which 
focusses attention upon the actual demonstration, through an experimental 
behavior—sampling procedure, of the adjustlvc mechanisms at an indi¬ 
vidual's disposal in the face of obstacles. The adequacy of such mechanisms— 
whether they follow the form of healthy or neurotic solutions; integrated, 
adaptive behavior or disorganized, non-adaptive activity—can be seen as ex¬ 
pressions of personality adjustment which arc clinically relevant and at the 
same time accessible to evaluation through the laboratory-experimental 
approach, 


B. Considerations of Experimental Technique 
One of the pioneering laboratory investigations concerned with the quan¬ 
tifying of frustration reactions was that of Sherman and Jost (11)- Their 
study was “designed to investigate the problem of the standardization of 
experimental conditions in the production and measurement of frustration 
in children and adults, and to compare the responses of normal with those 
of neurotic persons.” Detailed findings were reported on two groups of 
children: a control group of 18 well adjusted children and an experimental 
group of equal number including 15 who were seriously maladjusted or 
neurotic and three who were diagnosed as schizophrenic. The task designed 
to produce frustration consisted of the learning of sequences of digits by 
an anticipatory method (e.g., guessing each member of a series before it was 
flashed on a lighted panel, with repeated presentations to permit learning of 
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the easier senes). The first two sequences were easily learned but were 
followed by sequences which were too long for any of the subjects to learn. 

1 he experimental frustration was associated with the unsuccessful attempts 
of the subjects to learn the number sequences which were beyond their levels 
of ability. The subjects were given the same number of trials on the se¬ 
quences which they failed as the number they required for their successes on 
the control series. Each subject was assured that the task was not difficult 
and that others had learned the number series very quickly. While behavioral 
data were recorded, the emphasis was placed on physiological reactions meas¬ 
ured with the aid of a Darrow photopolygraph and an electroencephalograph. 
These measures included galvanic skin resistance, respiratory rate and ampli¬ 
tude, pulse rate, blood pressure, hand tremors, gross bodily movements and 
the EEG. The rationale for giving greater weight to physiological measures 
than to overt behavior changes was in terms of the assumption that outward 
expression is not as dependable an indicator of experienced frustration as the 
less leadily controlled physiological reactions. 1 hese latter reactions were 
felt to be the most accurate indication of “the point at which frustration 
occurs.” 

The investigators found a significantly different pattern of physiological 
reactions between the experimental and control groups, both during frustra¬ 
tion and during the control periods before frustration. As a group, the' 
•neurotic individuals reacted more intensively to the frustrating situation 
than did the normals. The frustration reactions of certain of the neurotic 
children were difficult to evaluate, however, because of an apparently con¬ 
tinuous tension even during the control period. 

While the investigation of Sherman and Jost seems to represent a signifi¬ 
cant exploration of the possibilities of quantifying individual and group differ¬ 
ences in frustration tolerance, the present authors recognize a need for the 
standardization of a more sustained and more uniform frustrating situation 
and for a more detailed analysis of some of the psychological factors in¬ 
volved. It is evident that transitory frustrations do not lend themselves 
to as adequate an analysis as more sustained ones. The digit-sequence tasks 
employed by Sherman and Jost tend to break up the experimental frustra¬ 
tion into discrete series of frustrations, in each of which the failure experi¬ 
ence takes place relatively quickly and is then dissipated to some extent by 
the redirection of effort onto a new task. The frustrating experience might 
have been made more sustained had the experimenters required the subjects to 
persist longer with repeated trials on any one of the failure sequences. The 
fact that they were given only as many trials on a failure series as they re- 
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qmred for the shorter success series not only would be expected to make 
the frustration more transitory hut would also provide the subjects with a 
ready-made rationalization of their failures (c.g., not being allowed more 
time when the difficulty of the task is increased). Equating the number of 
trials for failure tasks with those required for success on the control tasks 
presents still another difficulty; namely, an inter-subject variability in the 
seventy of the frustrating situation. Such variability arises from the lack of 
uni ormity , n working time spent by the various subjects both on the control 
and frustration tasks, which is a function of individual differences in rate 
of learning. It ,s a methodological difficulty inherent in the use of any real 

i^™ ng t - ltU!ltl0n 1 “ a S ™" Ce ° f “P^mcntal frustration. In the present 
investigation a solution of tins problem was attempted by devising a pseude- 
learnmg situation m which the time spent for success (control) and for sub- 
equent failure (frustration) was held constant for all subjects. This was 
;™: e b / ™ the difW * -^ol task to permit all subjects to 

for a fix d el r a “""“t T m '" Val ^ by r ^ uirIn e a » objects to work 
o Sible Trv°a / T trat T tasfc 0n whid > •««. was made im- 

h ha, ll d n , i^ CmP ‘ 0yed !n thE Present investigation is one 

dSf A ™ ° S, i adVamaECS ° Vcr thc ki ” d us ‘‘d in the experiment 
ated. A more sustained frustration was established by employing a ,no- 

veLped in?h X "“V ^ * Way that the Nation'was de- 
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rwareness "**"*** “"‘">1 of trial time without the subject's 
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that variabi it X* “ and effcctive frustrating situation, it is recognized 
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motivation a W ^ fr ° m diff «“ces in degree of 

cnees inexocrie * , om f' onent of wh,ch ls associated with Individual differ- 
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ih s difficulty was also recognized by Sherman and Jost, who pointed out the 
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method g m ° tlVatlonal is outlined in the description of 

The present investigation differs in its theoretical orientation from that 
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of Sherman and Jost insofar as an emphasis is placed upon overt behavior 
as the more meaningful criterion of frustration reactions. Sherman and Jost’s 
reference to physiological indices as the most sensitive signs of “the point at 
which frustration occurs” treats frustration in a rather non-specific sense. 
The fact that these physiological changes are at best indications of some 
general emotional arousal of almost any character was demonstrated by those 
neurotic subjects in their study whose frustration reactions could not be 
clearly determined because of the excessive physiological reactions during 
the control period—obviously demonstrating the operation of other emotions 
than those associated with the standard frustration. 

Our position is closer to that of Rosenzweig in that the adequacy (adap¬ 
tiveness) of the behavioral response is held to be the psychologically more 
meaningful criterion of frustration tolerance. The fact that certain physio¬ 
logical reactions are more accessible to measurement than overt behavior sim¬ 
ply imposes a methodological problem, namely, that of devising a means of 
quantifying the degree of non-adaptive activity at the behavioral level. In the 
present investigation an effort was made to accomplish this through the use 
of a multiple behavior-rating scale. The relative absence of non-adaptive 
behavior is thus the operational criterion of frustration tolerance employed 
in the present experiment. Using this as a point of departure, the investi¬ 
gation was designed to permit an analysis of the relationship of the behavioral 
criterion of frustration tolerance with several physiological indices of emotion 
associated with the frustrating situation. 

C. Purpose 

Since this study was exploratory in nature, the first purpose was to devise 
a laboratory situation which, on the basis of preliminary observation, could 
be expected to produce an experience of frustration in pre-adolcscent children. 
The other requirements of this situation, i.e., that it be objectively uniform 
(same amount of time spent at task, same comments by experimenter, etc.) 
that it be sustained, plausible, etc., have been mentioned above. 

The second step was to investigate the changes both in behavioral and 
in physiological reactions from control to experimental period to see whether 
the standard situation produced ( a ) alterations of overt behavior and (b) 
physiological disturbance (i.e., statistically significant differences from ex¬ 
perimental to control periods in the averages of the various physiological 
measures taken). 

The third step was to investigate possible relationships between the signifi¬ 
cant physiological reactions of the individuals and the extent of overt be- 
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havior changes (as estimated by a special rating scale) to see whether any 
physiological excitement occurring in the experimental period might be 
reasonably interpreted as associated with frustration. 

The fourth step was to investigate further the nature of the experience 
with regard to the motivational factors reported to be operative through a 
post-experimental interview and questionnaire. 

A final aim was to sited light on the possible dynamics of the frustration 
behavior and also to obtain information on the limitations in applicability 
of the findings. This was attempted through the examination of correla¬ 
tions between certain "traits" of the subjects and their (physiological and 
behavioral) frustration-tolerance ratings. 


D. Method 

Two experimenters were required, one to work with the subject and one to 
operate the recording equipment. The procedure consisted of presenting each 
subject with a senes of two stylus mazes to be run blindfolded. Recordings 
of pulse rate, galvanic skin response,» blood pressure, tremors of the non- 
ominant resting hand and four respiration measures (as shown in Tables 
5 and 6) were made with the Darrow photopolygraph. EEC recordings were 
taken but were not used because they contained excessive movement artifacts. 

ot experimenters made careful observations which formed the basis of their 
ratings on the scale shown in Table 3. 

The control maze, used to produce an experience of success, was simple, 
an path blocks were employed to prevent retracing and thereby keep the 
rial time uniformly short for all subjects. Three trials were given on this easy 
maze. To give the impression of success, each trial time was made shorter 
an the immed'ateiy preceding one (by experimenter’s manipulation of the 
path-block) and standard comments, consisting of encouragement and praise, 
were introduced during these success trials. 

Following a three-minute rest period, during which the control measures 
were made, the subject was introduced to the frustration maze. To give 

wa S TTT * n ai a solution ' an orient:ition trial with °P- 

™ all ° Wed Pn ° r 10 the After the subject was blindfolded, 

v^E'.tiZrwaflt , akin (*« Purpose, of this in- 

response defined as a drop J n reaittanmwil ln J c , hanee * computed by converting each 
of the general level of resistance existing ** ] ea9t . 100 ol,m8 ) * nCo ha percentage 
each unit interval (30 sec «cordinJf w J pr,or , to thc , re8 P a "“C- ^SR for 
ce.il ohm changes a. were recorded in that period"" 3 " <h ' ° £ S,ld ' I ’ ec 

were fanned LTS" o^t^for ease if'laaipSo"! ral2e P “ th ’ aUd 
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successful running was made impossible by blocking the true path for the 
first 10 minutes. In addition, the experience of failure was heightened by 
a running series of uniformly timed remarks, strongly critical of the sub¬ 
ject s performance. After 10 minutes of unsuccessful effort the subject 
was interrupted and asked to rest before proceeding further. During this 
three-minute rest period the experimental frustration measures were taken. 
At the end of that time, the experiment proper was completed but for pur¬ 
poses of reassurance, the subject was allowed to return to the task, which 
was then altered to insure linal success. This was done by removing the 
path blocks before the goal and using them to prevent retracing. To dis¬ 
sipate the feeling of frustration, the time was made very short and final 
achievement uf the goal was accompanied by strong praise and an interpreta¬ 
tion of the extreme difficulty of the task. Samples of experimenter comments 
are given in Tables 1 and 2. 

After being removed from the apparatus and receiving further reassur¬ 
ance, the subject was interviewed with regard to his motivation by means 
of the check list in Table 4. 

Throughout the procedure, the experimenter who made the comments also 
made notes of the subject's verbal and expressive behavior. He also re¬ 
corded the subject’s estimates of expected trial times to obtain data for an 
index of aspiration level. 


TABLE 1 

Outline or Experimental Sequence Showing Standard Trial Times (Controlled 
by Experimenters) and Standard Rest Periods 

A. Preliminary 

1. 5 mhi, —Adaptation and calibration of instruments, 

2. 1 min. —Preliminary control recordings. 

B. Success Tasks (Control) 

1. 2 min. —Maze I—Trial t. 

(IS sec, ituerval) 

2. P /2 min. —Maze I—Trial 2. 

(15 sec, interval) 

3. 1 min. —Maze 1—Trial 3. 

4. 3 min . —Control Rest Period. 

C. Frustration Task (Experimental) 

1. W min. —Maze II—Trial 1. (True path blocked). 

(interruption nt the end of 10 njin.) 

2. 3 min. —Experimental (Frustration^ Rest Period. 

D. Post-Experimental Adjustment 

1. Yj min. to P/ min. (variable)—Continuation of Trial 1 with block re¬ 
moved to permit success, 

2. 1 to 2 min .— Praise and reassurance following success. 

3. 1 min. —Post-Experimental recordings. 

4. Further reassurance; motivation questionnaire. 



284 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 2 

Samples of the Standard Experimenter Comments Given At Specified Times in thp 
Above Sequence 


1. During success tasks 

(First 10 seconds of Trial 1) "You’re off to a good start. 


you’ll have that candy bar.” ' * ” w '" ■^■ ec P U P and 

. C Aft " completion of Trial 3) “Well, yon learned that one in only 3 trials whirl, 
is unusually good. Now you can rest a few minutes.” ’ 

2. During frustration task 

(End of third minute) “You've been nt this some time and you don’t seem to 
be on the right track yet. Keep trying. Remember you got through it when vou 
were looking at It. Mr. ---- (school principal) will he interested in how 

others—or* ben'er." 1 ^ ^ “ b ' “ **" hhn tllat you ^ do as wel1 as the 

(End of fifth minute) "After the way you did the first maae I thought you'd 
do m little better on this one. Most boys (girls) of your age don't n«d mm-h 
rL5”J lTt ta H You're in a blind alley. Remember, a a g S oon ns you g?t to 
ehe end, well take all these things off and you can get out of here” 

■mVfflSf B » e “ th ■ ml ? U *! e) u ,,Y , OU,fe in a blInd alle y- Y °u seem to be getting 
h “• , J, y °“ JUSl try llardc , r be »b>« to get out. I would fike to 

fairly good dme“-(prmcpal) that you tried hard and made it in 

3. Post-experimental period 

(T&rfiSfV™ n aC l; CS i h ' 80aI ’ " You ** if ‘ Vou-v. reached the goal, 
irause) I his is one of the hardest tests we have in the whole place We didn’t 

a”/ i( was whcn you working on it! (Pause) we gave 
in the Public Schools, and one out of every five . . . didn't get it at all . . /etc. 

E. Results 

The findings of this preliminary investigation are based on an intensive 
analysis of data obtained from 10 children (six boys and four girls) ranging 
in age from 11 years, 0 months, to 13 years, 10 months. The group Was 
a random sample in this age range of the population of a private institution 
tor normal dependent children (Mooseheart, Illinois). 

In order to determine which of the eight physiological measures distin¬ 
guished between the control condition of success and the experimental condi- 
mn of failure, a three-fold analysis of variance was performed. The three 
major sources of variance were: individuals, major three-minute periods 
( at is, experimental and control resting periods) and half-minute inter¬ 
vals w.th.n major periods. The results of this analysis, summarized in Table 
' ° W that f ° r aI1 measures, the variance due to individual differences was 
iLni cant at t e 1 per cent level. However, the variance associated with 
lustration (between experimental and control periods) was significant at 
the 1 per cent level for only the galvanic skin response and pulse rate 
measures, n the context of the present investigation, these [GSR and pulse 
rate) may then be regarded as the two physiological measures among the 
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TABLE 3 

Outline of Multiple Behavior-Ratinc Scale* Used in Conjunction With 
Frustration-Tolerance Experiment 
_ (Bas is of overt disturbance scores)” 

I. Need-pcraistive Reactions (S. Rosenzweig) 

A, Adequate: Adaptive 

B. Inadequate 

L Social reference: (seeking solution by a method contrary to 
instructions) 

2, Emotional-adjustment reference (insufficient emotional readjust¬ 

ment after final 9u<ccess and reassurance) 

3. Non-adjustive activity (A. Zander) 

a. Anxiety 

b. Tension 

c. Nervous habits (W. C, Olson) 

(1) Oral (5) 

(2) Nasal (6) 

(3) Hirsutal (7) 

(4) Irritational (8) 

(9) 

II. Substitute Responses (Attention-getting behavior) 

III. Withdrawing Behavior (A. Zander) 

A. Active 

1. Non-cooperation: quitting or attempting to leave 

2. Offering excuses to leave 

B. Passive. 

1. Reduction of effort 
IV, Regression (A. Zander) 

A. Crying 

B. Whining, hurt expression 


"Adapted in part from (a) Zander (12) and from concepts described by Ro9enzweig 
(9) and Olson (5). 

“Those categories into which observed behavior could be classified (on the basis 
of detailed definitions) were rated on a three-point scale by each of the two 
experimenters, who later pooled their results and reached agreements as, to the final 
ratings. The overt disturbance score of any subject was the total of these ratings 
for all items which applied excluding I-A. It was agreed to give a differential 
rating to Item III-A-1 in the event that the subject withdrew altogether from the 
situation during the frustration period after initially accepting it, such rating to 
exceed by one point the highest total rating of any subject on all of the other 
categories. (Such a reaction did not occur in the present series.) 

Because of space limitations the above outline does not include the detailed 
definitions used in making the ratings. Most of the categories were defined essen¬ 
tially the same as in the sources cited above. 

eight obtained whose sensitivity to the frustrating situation was the most 
dependable. The most sensitive single physiological measure was the galvanic 
skin response. 

Since the GSR was the physiological measure in which most subjects 
showed the greatest change from control to experimental period, 


Manual 

Ocular 

Aural 

Genital 

Facial 
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TABLE 4 

Questionnaire from Which Ranking of Motives Was Derived* 

Instructions (Girls' form) “Which of the eight girls below felt most like you did on 
the test you just had?" . . . (instructed to indicate 1st and 2nd choice 
with "l” and “2" and last with “8") 

1. Jane tried very hard even though she didn’t seem to be getting nnywhere 
because she felt that she ought to be able to do as well, as other girls her age. 

2. Marie kept right on trying because she figured she couldn’t let Mr. - 

(school principal) or her teacher know that she couldn’t make a good record. 

3. Louise tried as hard as she could because she wanted to win the candy bar. 

4. Doris kept on trying because she was tired of staying in one place with 
a lot of things attached to her. It looked like the only way to get out in a hurry 
was to get through the maze. Doris wanted to get out more than anything else. 

5. Phyllis decided after a while that it wasn't worth trying because it wasn't a 
regular test and she knew they would have to let her out sooner or later even if 
she didn't gel through. 

6. Frances tried very hard because she didn’t want the people who were watch¬ 
ing her to think she couldn't finish something once she started it. Frances was 
most interested in what the people who were watching her would think. 

7. Alice kept trying as hard as she could for a reason different from ony of the 
others. 

S. Elaine didn't mind being in the room and was in no hurry to get through 
and didn’t care what anyone thought about how she did on the test, so she didn’t 
try very hard. 

*This questionnaire utilizes the technique of offering concrete alternative identifi¬ 
cations originated by Carl Rogers in his Test of Personality Adjustment, a method 
well adapted for use with children. 


TABLE 5 

Significance of Physiological Reactions as Indicated by Analysis of Variance 



Inter-condition 


Intra-condition 


(cont. vs. exp.) 

Intcr-subject 

(bet. six 

J^-min. int.) 



levels 

levels 


levels 


Not 


Not 

Not 


Measure 

sig. 

.05 .01 

sig. .05 .01 

sig. 

.05 .01 

Pulse rate 


X 

X 


X 

Blood-Pi'essure 

Respiration 

X 


X 

X 


Frequency 
Respiration Ampli 

X 


X 

X 


tude (Mean) 
Variability Res- 

X 


X 

X 


piration Ampli¬ 
tude (cr) 

X 


X 


X 

Suspension of 
respiration 

No. of hand 


X 

X 

X 


tremors 


X 

X 

X 



GSR (per cent 

. Ohm change) X X 


X 
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,t seemed important to determine whether such increased reactivity was 
attributable to the frustrating situation as distinguished from some tem¬ 
porally determined variable such as fatigue. First, it may be recalled that 
both periods during which measures were taken (control and experimental) 
were rest periods of equal length following periods of activity but that the 
frustration period occurred later in the experiment. To determine whether 
a temporal factor was responsible for the changes, GSR measures taken still 
later in the session, but after frustration had been relieved (post-experimental 
adjustment period), were compared with those taken in the control and in 
the frustration periods. Eight of the 10 subjects had shown definite gains 
from control to experimental periods. All of those eight subjects showed 
complete or partial recovery (return to the control level) in GSR during the 
final post-experimental adjustment period. This finding emphasizes the 
nature of the experimental period (frustration) rather than its temporal 
order (or amount of accumulated fatigue) as the factor responsible for the 
observed changes. 

To determine the relationship between these physiological responses and 
observable behavior reactions under frustration, product moment correla¬ 
tions were computed for each of the physiological measures with the totals 
obtained on a multiple item behavior rating scale (outlined in Table 3). 
As Table 6 shows, again only the galvanic skin response and the pulse 
rate measures correlated significantly with the ratings: .69 and .83 respec¬ 
tively. Greater physiological change was associated with higher over dis¬ 
turbance ratings. 

Since the behavior ratings correlated highly with the two most sensitive 
TABLE 6 

Correlations between Overt Behavior and Physiological Indices of Disturbance 
During Frustration 

(The value of each physiological index used in computing these correlations is based 
on a ratio of change arrived at for each subject: (mean value during frustration— 
mean value during control period)/(mean value during control period). The overt 
disturbance scores are totals based on the multiple behavior rating scale.) 

r’s: Overt disturbance scores with: 


(1) 

Pulse rate increase 

.83* 

(2) 

GSR (Sum of response in per cent ohm change) 

.69* 

(3) 

Blood pressure response increase 

.26 

(4) 

Number of hand tremors 

.13 

(5) 

Respiration rate 

.29 

w 

Respiration amplitude 

.00 

m 

Variability of respiration amplitude 

>—.05 

(S) 

Respiration suspension 

—.05 


^Statistically significant. 
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physiological measures, as determined by the analysis of variance, these 
ratings of behavioral disturbance have been tentatively selected as a con¬ 
venient criterion of frustration tolerance. 

F. Supplementary Findings 

As an approach to the question of what general significance these findings 
may have, the hehavior ratings, converted into a frustration tolerance index, 
were correlated with other variables. A physiological frustration-tolerance 
index based on the GSR was similarly correlated. The results, presented 
in Table 7, show that mental age and IQ both correlate positively with 
frustration tolerance according to both indices, suggesting that brighter chil¬ 
dren have a higher degree of tolerance for this kind of frustrating situation, 
perhaps because it is less threatening to them. Correlation of the behavioral 
FT index with a general social status aspiration level, determined from a 
questionnaire, was negative, suggesting that individuals with a high aspira¬ 
tion level with reference to group status tend to react to frustration more 
severely, perhaps because they are under more internal pressure to succeed. 
The correlation of the physiological (GSR) FT index with a measure of 

TABLE 7 

Correlation between Frustration Tolbrancb Indices and Other Variables 
(The starred correlations ore statistically significant) 


Behavioral FT Index* 

(based on overt Physiological FT 

Variables disturbance scores) Index^ (based on GSR) 


(1) 

Chronological Age 

—.30 

—.09 

(2) 

Mental Age 

.58* 

.81* 

13) 

w 

.67* 

.75* 

1+) 

Social-status Aspiration Level 
(based on a questionnaire) 

—.60* 

—.47 

(5) 

Experimental Aspiration Lever 

—.43 

—.63* 

<M 

Talkativeness in Classroom 1 ’ 

—.55* 

—.48 

m 

Educational Retardation* 

—.48 

—.43 


‘Behavioral Frustration Tolerance Index — 15 — (sum of overt disturbance 
scores). This conversion causes tolerance rating to vary inversely with the amount 
of observed disturbance. 

’’Physiological Frustration Tolerance Index = 

Av. Exp. GSR — Av. Cont. GSR 

80 — 10 - 

L Av. Cont. GSR 

6 Based on subject's estimates of last two trial times on control maze subtracted 
from his actual time on each of the respective preceding trials (av. of the two 
differences). 

d Based on a classroom observation study conducted by Mary Alice Hansen over 
an eight-month period on 100 children at Mooseheart including those in the present 
study. 

Educational Retardation — ( CA — EA) on Stanford Achievement Test. 
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aspiration level in the specific experimental situation showed the same tend¬ 
ency. Talkativeness in classroom correlated significantly and negatively with 
the behavioral frustration tolerance rating, which suggests that classroom 
talkativeness represents a violation of classroom restraints by those least 
tolerant of frustration and therefore least able to conform to such restraints. 

To investigate the possibility of a relationship between behavior ratings 
of frustration tolerance and estimates of gross personality adjustment, a 
clinician, without knowledge of the experimental findings, made personality 
adjustment ratings on the basis of clinical records which included test find- 
ings, clinic staff evaluations, administrative reports, and faculty evaluations. 
The two types of ratings did not correspond significantly. The clinician 
who rated the case record material for general adjustment found some in¬ 
consistencies among evaluations from different sources (that is, school, clinic 
staff, supervisors, etc.). It was felt that these diverse sources of informa¬ 
tion made it difficult to obtain a unitary impression of total adjustment. 
Also, in view of the correlations between frustration tolerance and such 
factors as IQ , aspiration level, and classroom talkativeness, it was suspected 
that adjustment seen in the more uniform environment of the school situa¬ 
tion, might have a more direct bearing upon the kind of frustration tolerance 
elicited in this experiment. This supposition was further strengthened by 
the introspective material pertaining to motivational factors presented in 
Table 8. The need to preserve status with school personnel was decidedly 
more predominant than any of the other motives. 

It was therefore decided to determine whether frustration tolerance, as 
derived from ratings of behavior during the experiment, might be related 


TABLE 8 

Rank Order. of Importance of Motives ab Given by Subjects 
(Abbreviated Description—parenthetical numbers refer to item numbers in 
questionnaire in Table 4-) 


Rank Motive 


Frequency of selection 
(1st choice) (2nd choice) 


1 Preserve status with, school personnel (2) 4 4 

2 Preserve ego-level with reference to own 

age group (1) 3 0 

3 Preserve status with experimenters (6) 1 3 

4 Escape from discomfort and confinement of 

experimental situation (4)* 2 1 

5 Tangible reward (candy bar) (3) 0 1 

6 Urge to complete an attempted task (a& 

specified by S) (7) 0 1 


•Motive No. 4 is the only differentiating one, selected three times by S *s in the 
least tolerant half of the group and not at all by the most tolerant half. 
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tu adjustment in the school situation by comparing the experimental behavior 
ratings with independent ratings for school adjustment. Descriptions of 
school behavior and adjustment of each of the 10 subjects, abstracted from 
teachers’ reports, were rated independently on a three-category basis by 
each of three judges, The descriptions were coded to preclude identifica¬ 
tion of the subjects by the judges. Combining the ratings of the three judges 
it was found that the estimates of school adjustment were significantly related 
to the frustration tolerance ratings (Chi square significant at .01 level). 
The tendency was for those with low tolerance to make poor adjustments 
in school and for those with high tolerance to make either good or fair school 
adjustments. 

G. Discussion 

The above relationships suggest that the ratings derived from this experi¬ 
mental technique provided estimates of a kind of frustration tolefancc which 
was characteristic of the subjects within a limited frame of reference (school). 
The usefulness of these tolerance measures depends upon recognition or 
identification of the frame of reference in which they apply and upon limiting 
interpretations to this frame of reference. A systematic method of eliciting 
introspective data regarding motivation helps to identify the relevant frame 
of reference, but the experimental set-up docs much to determine the par¬ 
ticular frame of reference. 

The method utilized in this investigation provides certain information about 
personality dynamics when the motivational aspects of the situation arc taken 
into account, and when the frame of reference within which the measures 
apply is known. It is evident from Table 8 that the motivation of most of 
the suhjects involved preserving status with individuals in authority, par¬ 
ticularly the school personnel; in addition, the various correlations were 
focussed on the school situation as the relevant frame of reference. From 
a practical standpoint, the present method may yield important information 
as to how seriously a child may be expected to be disturbed emotionally by 
failure or the threat of failure in the area of school achievement. Individual 
differences in reaction to frustration in other areas might be investigated by 
an experimental procedure which is organized around a different set or 
places the frustration in a different frame of reference. 

As a note of caution, the method described is not recommended for use 
with very disturbed children without substantial modification because of the 
possibility of traumatizing effects, particularly from the more disparaging 
comments. 
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H. Conclusions 

Although these results of a laboratory study of frustration tolerance are 
based on a relatively small series of subjects intensively analyzed, the findings 
here reported demonstrate the usefulness of the method described and pro¬ 
vide an estimate of the validity and general applicability of certain experi¬ 
mental measures of frustration tolerance. The most discriminating physio¬ 
logical criteria are the galvanic slcin response differences from control to 
experimental period and similar pulse rate increases. Further, the findings 
suggest that a criterion of frustration tolerance based on a multiple behavior 
rating scale is more readily obtained and as meaningful as any index derived 
from one or more physiological measures. Such ratings have a significance 
beyond the experimental situation from which they were derived when inter¬ 
preted in the light of the motivational aspects of the situation. Specifically 
there is evidence that the subject is motivated with regard to a particular 
frame of reference determined largely by the instructions on the task and the 
kinds of comments used. It is only within the relevant frame of reference 
that the experimentally derived estimates of frustration tolerance apply. 

References 

1. Barker, R,, Demro, T., & Lkwin, K. Experiments on frustration and regres¬ 

sion in children. (Abs.) Psychol. Bull., 1937, 34, 754. 

2. Brown, J. F. Psychology and the Social Order. New York: McGraw-Hill, 

193d. Pp. 529. 

3. Dollard, J., Dodd, L., Miller, N., Mowrer, O. H., & Sears, R. R. Frustration 

and Aggression. New Haven: Yale Univ. Press, 1939. 

4. McCr.ELl.AND, D. C., & Apicella, F. S. A functional classification of verbal 

reactions ta experimentally induced failure. J . Ahji, & Soc. Psychol., 1945, 

40, 376-391. 

5. Olson, W. G. The Measurement of Nervous Habits in Normal Children, 

Minneapolis: Univ. Minn. Press, 1929. Pp. xii+97. 

6. Rose NZWHIG, S. Frustration, an experimental problem: VI. A general outline 

of frustration. Charac. Personal-, 1938, 7, 151-160. 

7. -f—. The experimental measurement of types of reaction to frustration 

In Murray, H. A., Explorations in Personality. New York: Oxford Univ. 

Press, 1938. (Pp. 585-599.) 

8. -. The experimental study of repression. In Murray, H. A,, Explora- 

tiojis in Personality. New York: Oxford Univ. Press, 1938. (Pp. 472-490.) 

9. -. Need persisrive and ego-defensive reactions. Psychol. Rev., 1941, 48, 

347-350. 

10. -. An outline of frustration theovy. In Personality and the Behavior 

Disorders (J. McV. Hunt, Ed.). New York: Ronald Press, 1944. (Pp. 379-389). 

11. Siierman, M., & Jost, H. Frustration reactions of normal and neurotic persons. 

J, of Psychol., 1942, 13, 3-19. 

12. Zander, A. F. A study of experimental frustration. Psychol. Monog., 1944, 66, 

1-38. 

The Aioose.heart Laboratory for Child Research 

Moosehearlj Illinois 




27i* Journal of Genetic Psychology, 1949, 75 293-303 


ACHIEVEMENT OF A GROUP OF CHILDREN IN FOSTER 
HOMES AS REVEALED BY THE STANFORD 
ACHIEVEMENT TEST* 


Detroit Jewish Social Service Bureau 


Henry Feinderg 1 


A. Introduction 

The personality of the individual is affected by the amount and quality 
of love and affection he receives. An important additional factor affecting 
the emotional growth of the individual is his ability to secure recognition for 
his achievements, achievements which approximate the level of his ability. 
That the lack of quality of love the individual receives may affect the quality 
of his production, either in getting along with people, becoming adjusted in 
society, or in performing on the level of his innate ability has already been 
noted (11). Social workers have recognized the possible traumatic factor 
of children placed away from their own home, and have therefore made 
available to them professional care to counteract the trauma. 

The present study concerns itself with 100 children examined on the Stan¬ 
ford Achievement Test (9, 30) while they were residing in foster homes. 
This represents the total population of the children in foster care examined 
by me during this period. Fifty were males and 50 were females. They 
were under the cure of the Children’s Department of the Jewish Social 
Service Bureau of Detroit which has been in operation either as an autono¬ 
mous organization or as part of the Bureau since 1901 (6). The mean age 
of this group was 12 years, the range being 9 to 16 years inclusive. The mean 
IQ was 104.9, the range being 75 to 192 inclusive. 

This study is a part of a larger study in which the performance of four 
groups of children are being studied. The study of a group of maladjusted 
boys in a home for delinquents appeared in another journal (4). The studies 
of children in orphan homes and in their natural home will appear later. 
A comparison of the results obtained by the foster home child will be made 
with those obtained by the maladjusted group. 

There were the following differences between the populations studied, the 

♦Received in the Editorial Office on February 21, 1949. 

bA.qknowledi'gment is made to Dr. William Reitz and to Dr. S. Edson Haven of 
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293 



294 


JOURNAL OF GENETIC PSYCHOLOGY 


boy of Roys’ Republic being on the average two years, three months older 
and their IQ ‘s some 19 units lower. Besides the factor of sex, there was 
also the factor of previous cultural environment, since the children in the 
Boys’ Republic were, with the exception of one case, non-Jewish, and all of the 
children studied in the Foster Care group were Jewish. The children in foster 
care came from homes of higher cultural level, a level approximately nor¬ 
mal. In addition, all of the boys at the Boys’ Republic were placed by order 
of the Court and hence, placement was in no case voluntary, while the 
incident of placement of the foster care children in many cases was on a 
voluntary basis and in many instances, also, the placement was accomplished 
after a social worker had secured the cooperation of the child favoring the 
acceptance of placement. Another factor of difference was that the boys 
of the Boys’ Republic were placed because of some act originating in them¬ 
selves, while the placement of children in the foster homes was because of 
some conditions over which they had little or no control, namely the activity 
of their parents. The factor of guilt concerning the placement should, 
therefore, appear more likely in the former situation than in the latter. This 
in no way relieves the parents of their responsibility for the difficulty in which 
the boys in Boys' Republic found themselves. On the other hand, there Were 
also instances among the children under foster care in which the child was 
a disturbing factor in the family situation, a situation which lead to the 
request for placement. 

B. Statistical Data 

A record was kept of the grade (G) in which the child was placed at the 
time of the examination and the grade scores or grade achieved on each of 
the items of the Stanford Achievement Test, e.g., Paragraph Meaning 
(PM), Word Meaning (WM), Reading (R), which is a mean score 
obtained from PM and WM, Language Usage (LU), Arithmetic Reason¬ 
ing (AR), Arithmetic Computation (AC), Arithmetic (A), which is a 
mean score obtained from AR and AC, Literature (L), Social Studies I 
(SSI) which is loaded with questions concerning history, Social Studies II 
(5SII) which is loaded with questions concerning geography, Social Studies 
(SS) which is a mean score between SSI and SSII, Elementary Science (ES), 
Spelling (S), and Total (T), 2 The mean, standard deviation of the mean, 
standard error of the mean, intercorrelations among the tests, differences 
between the means, the standard error of the difference, and critical ratios 
were calculated. Some comparison between the data obtained in this study 
and those obtained among the maladjusted group of boys were noted. 


‘‘The initials are used exclusively in the tables presented. 
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TABLE 1 

Mean Achievement, dy Grades, Obtained by the 100 Foster Care Children 
Compared With Performance of the Socially Maladjusted Group 
on the Stanford Achievement Test 


Subject 

Maladjusted Group (4) 

Foster Care Group 

Acceleration 
of Foster Care 
over Maladjusted 

D/c d 


Mean 

SD 

M 

Mean 

SD 

M 



P.M. 

5.8 

1.9 

.06 

6.2 

1.7 

.17 

.4 


W.M. 

6.4 

2.0 

.07 

6.8 

2.0 

.20 

.4 


R 

6.1 

1.8 

.06 

6.5 

1.8 

.18 

.4 

2.11 

LU 

5.4 

2.0 

.07 

6.2 

2.1 

.21 

.8 

3.33 

AR 

5.9 

1.4 

.05 

5.9 

1.6 

.16 

.0 

0.00 

AC 

5.3 

1.6 

.05 

5.7 

1.5 

.15 

.4 

2.50 

A 

5.6 

1.5 

.05 

5.8 

1.5 

.15 

.2 

1.25 

LI 

5.9 

2.4 

.08 

6.8 

2.3 

.23 

.9 

3.75 

SSI 

5.8 

2.3 

.08 

6.4 

2.7 

.27 

.6 

2.14 

SSII 

6.0 

2.1 

.07 

6.4 

2.0 

.20 

.4 

1.90 

ss 

5.9 

2.1 

.07 

6.4 

2.3 

.23 

.5 

2.08 

ES 

5.9 

2,4 

.08 

6.1 

2.2 

.22 

.2 

.87 

s 

5.7 

1.9 

.06 

6.5 

2.0 

.20 

.8 

3.63 

T 

5.7 

1.7 

.U6 

6.2 

1.7 

.17 

.5 

2.78 

G 

7.7 

1.2 

.04 

7.1 

1.5 

.15 

—.6 

3.75 


The mean achievement of the foster home children compared with that ob¬ 
tained from the maladjusted group is revealed in Table 1. Although the 
average foster home child was 2,3 years younger than the average child in 
the maladjusted group, the child in foster care was only six-tenths of a 
grade on the average below that of maladjusted group and accelerated in 
achievement from 0 to .9 grade, the lowest difference being in arithmetical 
reasoning, which was 0, and the greatest difference in literature. Com¬ 
paring their actual grade placement with what they achieved, the foster care 
children were retarded from .3 to 1.4 school years in their actual achieve¬ 
ment, while the maladjusted group of boys revealed a retardation from 1.5 
to 2.37 years. Significant differences between the means of the two groups 
were found in Literature, Language, Spelling, and in actual grade placement, 
while there was a tendency toward significance in arithmetic computation and 
general results. The boys of the Boys' Republic performed best in tests re¬ 
quiring multiple choice. Tests which required exactitude in thinking were 
the tests in which they performed poorly. The foster home children also 
excelled in tests of multiple choice, but spelling, which is not a multiple 
choice test, was a subject in which they did relatively very well. 

A comparison of rank order of performance is made of the performance 
of the foster care children with the maladjusted boys both of the group 
studied previously and reported in this journal and another group of mal- 
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TABLE 2 

Vera Chase Felnberg's Maladjusted Feinberg’s Foster Care 

Word Meaning 
Literature 
Spelling 
Geography 
History and Civics 
Language Usage 
Paragraph Meaning 
Elementary Science 
Arithmetic Reasoning 
Arithmetic Computation 

adjusted (165) boys studied by Vera Chase (2). It appears that subjects 
requiring greater mental discipline appear at the lower end of the scale in 
the foster care group of children. 

When compared with other foster home groups, the group in this study 
did not perform as well ns might be expected. Four hundred and one chil¬ 
dren of the Illinois Children's Home and Aid Society who were placed at 
least five years in foster homes, tended to show a better school placement 
situation in that 69 per cent of the 348 of this group, or those of school age, 
were in normal grades for their age, while 11 per cent were accelerated and 
20 per cent were retarded according to their age. Limiting the study to 
children whose entire life was in an improved environment, 75 per cent 
were normally placed, 15 per cent were accelerated, and 11 per cent were 
retarded. In fact those foster home children made better progress in school 
than the Gary Survey of 1918 indicated" (5). “It made little difference 
whether it was in Chicago, small towns or rural communities, they made 
more than normal progress in school," according to a report of the New 
York Board of Education (5). 

Each subject was correlated with each other and with results and grade 
allocations. 

High correlations exist among paragraph meaning, word meaning, and 
reading. The arithmetical items correlate highly among themselves. Social 
Studies I, Social Studies II, and Social Studies correlate highly with each 
other. This was due to the fact that the reading score, arithmetic score, 
and social studies score make up the total for the tests in the respective 
groups. For the same reason the total score correlates highly with all the 
subtests. In general, there arc substantially high correlations among all 
the tests and with grade placement, with the lower correlations found be¬ 
tween paragraph meaning and grade placement, language in its relationship 
to arithmetic reasoning, arithmetic computation, Social Studies I and grade 


Paragraph Meaning 
Word Meaning 
Geography 
History and Civics 
Literature 
Language Usage 
Spelling 

Arithmetic Reasoning 
Elementary Science 
Arithmetic Computation 


Word Meaning 
Geography 
History and Civics 
Literature 
Elementary Science 
Arithmetic Reasoning 
Paragraph Meaning 
Spelling 

Language Usage 
Arithmetic Computation 




HENRY FEIN BERG 


297 


S' O'M <-'' a “i © 
pH D*i- f~. y—t PI 4- 
oo O VO o ooo vo o I 


VO £ £ « VO N -H cr, Os 4- W 

o r5 )? p w " <N £ t-< n^- 

00 O ov o VOO Vo Q CO O MJO 


O CO vo m N S. ON SP1 ,-<« trt rt- 

wo »□ 


^■i»'o^oo.2 i >'2n« 0' »>a St 
to wi 2 t* <SI hn *3- tn t*i cv| ’-Or 

^ ® S; O VO o <= VO CD CO O «{ 


*2 »». N r-t ov; 't o, »> os ts o oo 

Jo £ rj- '■•+ S? o. ■£ vc ca rii 

O>o VO <=• VO O >Oo VO © woo NO ve<3 


Nio S' CK I" r-< o Woo SSS ^ ^ Os VO |-X J-. VO O' 

W N SI 0 N -4- O rrs VO S VO c<| 'P t»V <Nf fv» Ph to 

S a O v^ O s o W o s O N a VO © gg o w q 


■+ © ‘O 5 *^o 


2i Si fl’f SS : 


llrt + VO •—4 °s •+ fin'OpiNviS 00 ^^ ” 40 ^^ 

v N m N+pS»piHSo£>M?2?N“?'l-°S3' t 

'O No VO S' CD VO 0 ts-o VC o r^O S' O OOO ov O va o 


ESI v*- os ,+. C 3 -H- ov CO Wl vr, S* Os 1/1 vrs £> **■ oQTt v^> VQ a VO NW 

S- a CD rn o5I M -rf- Os fy, S' n oo wi t^co S’" 1 r -1 ^ £?SJ S- 

os o N o ts o w o ^ o vo cd vo o vo 0 ^ ° s« o s O 00 o 'A O 

U k| U A, V. «V, ‘'ft, V. a, 


tj ^ y j oacnco 


^ , 03 OT CO “< . / k 

■<j-5cnc«u3pt5w)Hv3! 





















HENRY PEINBERG 


299 



.ISO .151 .157 .188 .131 .133 .121 .177 .213 .172 .175 .178 

6.000 1.321 3.758 4.734 9.313 10.602 10.744 1.864 3.146 4.070 3,829 5.618 




300 


JOURNAL OF GENETIC PSYCHOLOGY 


placement, arithmetic computation in its relationship -with Social Studies II 
and spelling, and Social Studies II in relationship to grade placement. The 
lowest of these was .45 between language and arithmetic reasoning. Word 
meaning and spelling, reading and spelling, and elementary science and social 
studies correlate very highly. There is a difference in the configuration of 
the correlations between the foster home children and the maladjusted group 
in that («) arithmetic correlates with other subjects for the former group 
consistently well, and (b) language also correlates well with other subjects. 
Language and arithmetic, however, show relatively similar correlations with, 
each other in both groups. Also, there appears to he better agreement be¬ 
tween grade allocation and the achievement scores among the foster home 
children than among the maladjusted group. 

The differences between the means and the reliability of the findings are 
found in Table 4. The greatest difference between the means occur between 
word meaning and arithmetic computation (1.12 years), arithmetic com¬ 
putation and literature (1.08 years), grade placement and arithmetic rea¬ 
soning (1.22 years), grade placement and arithmetic computation (1.41 
years), grade placement and elementary science (1.00 year). Literature and 
word meaning reveal the smallest difference between grade placement and 
the achievement in these subjects. 

C. Comments 

Florence Goodcnough (7), in her study of 100 children of the Minne¬ 
apolis Child Guidance Clinic, revealed that the reading level was one-half 
year behind grade placement. The chronological age and grade placement 
was in better agreement with each other than grade placement and mental 
age or reading ability, or any of the measures of ability considered. Others 
have likewise noted a better agreement existing between grade placement 
and chronological age than grade placement and any other factor (3). The 
foster care children have a mean age of 12 years and are on the average 
in the 7.1 grade, which is a normal situation. Since the achievement is on 
the 6.2 grade basis, they appear to be retarded on the average of one year. 
Hence, here too, chronological age must be factor in grade placement, exceed¬ 
ing alf other factors for proper grade placement. 

There is in effect little difference in the situation between children living 
at home, who are rejected or overprotected, than in the situation where 
there is a broken home. The absence of the quality of love and affection, as 
well as the amount of love and affection, is common to both situations, 

That this • develops feelings of insecurity has been noted repeatedly in the 
literature (11). 
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The situation of absence of love and affection, however, may not be with¬ 
out its compensations. Unlike the situation in which the children of the 
maladjusted group found themselves, the foster care children appear to have 
greater incentive and their motivation places them scholastically on a higher 
level than the children of the former group. Failing to secure recognition 
in the home, failing to secure the quality of love and affection, these children 
must secure their satisfactions from other sources. The cultural environ¬ 
ment being of a higher level than those in homes of the maladjusted, the 
type of satisfactions sought are on a more socially acceptable level. They 
must succeed in the group, since the family is not a factor upon which they 
may depend* Hence, there is a striving to make good grades. Mildred 
Bergum, in a study of 25 known rejected children, found that 100 per 
cent of them tended to be independent, 15 were capable of amusing them¬ 
selves, 10 made good adjustments outside of the home, five were responsible, 
eight readily responded to affective relationships, and 10 revealed evidence of 
early maturity (1). 

The foster care child, however, is in a less protected environment than 
is the maladjusted child in an institution, or very probably the child in the 
orphanage. He is in an environment that is more permissive than in either 
of the other two groups, though very probably less permissive than are his 
friends who live in their natural homes. Despite the fact that he is moti¬ 
vated to succeed, he is disturbed by the differences between what other 
normally placed children secure in love and affection and what he receives. 
This is true no matter how good the foster home may be. The normal 
quality of love and affection just is not to be had. 

The foster care child, hence, seems to have a better facility in the verbal 
situation than does the maladjusted institutional child. His spelling is on a 
higher level. But in items which require good organization in thinking, 
such as arithmetic computation, arithmetic reasoning, paragraph meaning, lan- 
guage (grammar), and elementary science, he cannot accomplish his task as 
well as should normally be expected. The disturbing factors tend to reveal 
themselves here as they do in the maladjusted institutional group to interfere 
with good mental discipline (8). 

D. Summary 

1. On the whole and in each item studied, this group of children have 
not been placed in grades on the basis of scholastic achievement. 

2. With the exception of arithmetic reasoning the foster home children 
achieve on a higher level in all subjects when compared with the institu- 
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tioualized maladjusted despite the fact that the foster home child is younger 
The factor of higher IQ among the foster home group may be significant 
m producing this result. On the other hand, the foster care children appear 
to be motivated to succeed in a socially acceptable sphere of activity and 
gam recognition here in lieu of the laclc of recognition on the basis of normal 
love and affection. 

3. Positive correlations exist among all of the academic items test, but 
there appears to be significant differences between paragraph meaning and 
word meaning, paragraph meaning and rending, reading and language word 
meaning and elementary science, language and geography, arithmetic rcason- 
mg and word meaning, arithmetic reasoning and reading, arithmetic com- 
pu at.oo and paragraph mcamng, word meaning, reading, literature, geogra¬ 
phy, social studies and spelling, arithmetic and paragraph meaning, word 
meaning,, reading, literature, history, geography, social studies, and spelling 
arithmetic and literature, history, geography, social studies and spelling, 

•TTr 4 nen . t r ry SC,enC '• his '° ry a " d sIe ™"tary science, geography, 

comtdish here “ ^i" 1 " 8 ' Th ' S SUreCStS tl,M f ° StCf care childrcn tend “ «- 
omplish better in subjects requiring lesser amount of mental integration. 

re atJ i ° fa" 3 Patt " n 0i perforn,ance is that of disturbed children, the 
reading level being con sl stently higher than arithmetical items (8). 

love J,’ e „ f " r£orn: ' ance of childr “ locking normal quality and amount of 
at ern cfl ‘dr 1 " ' ° n thc achi "'™' nt test by noting the 

early age th t h P T 30 "' Sin “ ‘he school receives children at an 
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The Journal of Genetic Psychology, 1949, 76, 307-312. 

fAlSchuler, R. II., Hattwick, L. PP'. Painting and Personality. (2 voIs.) 
Chicago: Univ. Chicago Press, 1947. Pp. 590.) 

Reviewed by Dorothy Tildes Sroekl 


Painting and Personality is a careful and conscientious study of the rela¬ 
tionship between a child’s creative work with brush and paper and that 
child's personality. Its thorough documentation, in spite of its criticized 
lack of “high critical ratios/' will make it a source book for research, a 
reference book for interpretation, and a starting point for creative thinking 
about children for many years to come. 

The idea that the personality of children shows clearly through their 
creative products is not a new one. Many have seen the degree to which 
understanding of the child can come through understanding of his creative, 
work; not the content of pictures alone but through line and form, space and 
color. Yet many who have recognized this basic relationship have not had, 
or taken, the opportunity of so detailed a study of the structure of the 
activity. 

Daily observation of 149 children throughout an entire school year is a 
difficult task, case ...hi stories of the same children cannot be written without 
time and thought, and the analysis of the artistic products created by the 
children during that space of time presents a task of which one can scarcely 
dream the proportions. 

Volume I presents the general interpretations which came as a result 
of the research, Volume II the individual biographical summaries of each 
child, and the statistical presentation of the material. In this mass of 
material one fact does bother the present reviewer, Unless she has over¬ 
looked it in the mass of detail presented there seems to be no specific state¬ 
ment made as to the amount of easel painting done by. the children as a 
whole, or any one child in particular. How many paintings is a arge 
output,” how many a small, and were there no children whose interest was 
so lacking that they participated to the extent of only one or two paintings, 
or even of no paintings at all? If there were such children what is t e mean 
ing of their unwillingness? 
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For those who want material to he direct, in the form of rules which 
can be abstracted from a book and applied to a specific painting this study 
will be entirely unsatisfactory. But perhaps such people should not be 
allowed to study or interpret the life of the little child, for very wisely 
these authors have maintained that their material cannot he “indiscrim¬ 
inately applied to individual cases" (page 4), because “in the analysis and 
inteipretation of a given painting it is more often in the interrelationships 
of several aspects than in any single characteristic that the distinctive and 
telling qualities of the child’s products arc likely to lie." How many of us 
who have been interested, though not always adept, in the analytical inter¬ 
pretation of paintings, or finger paint, of play, or or dreams, have been 
bedevilled by the parent or friend, student or stranger, who has suddenly 
appeared on our doorstep with a single product demanding to know, “What 
does this mean?’ Any technique which attempts to interpret the myriad 
aspects of a single personality must take far more into account than the single 
product, and most particularly when tire single product is Influenced as 
much by the unconscious as the conscious aspects uf that personality. If 
Alschuler and Hattwick have done no more than to convince persons inter¬ 
ested in painting and personality of this single fact they have done some¬ 
thing of inestimable service to psychology in general, mid the psychology 
of the creative process in particular. 

More people, perhaps, arc willing to admit that the adult personality 
contains many tilings which can be traced to unconscious sources; the 
writer has found students at any rate far less willing to accept an uncon¬ 
scious element in the lives of children. Perhaps we may not be willing to 
go the whole distance with the authors in their statements from different 
portions of the book, but at least we should stop to ponder them and try to 
recognize their deep significance. 


Apparently, just as creative activity itself springs from some unex¬ 
plained universal tendency, so the expression of certain universal ex¬ 
periences frequently takes on comparable fnrm. . . . 


... In their usage of color, line, f orro , and spacCj these children 
expressed, on the one hand, their individualized, highly subjective ex- 
peuences, an , on the other hand, in these same paintings their re- 
nses were in many respects so basically similar as to suggest 
at them origin, to some extent at least, lay deep in the history of 
e human race and in the constitution of the human organism" (p, 4). 

the'Tde J n,U T ,!; fe ° f >oun B children, the dream life of man, and 
the r ; ,. pri,nidvc apparently all draw direaly from 

mined whh th ? 0m ' S d ” Wn thr ° UEh th ' *»■> i. trnns- 

the germ of life from generation to generation" (p. 74). 
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Objections or no it seems quite impossible to explain the symbolism of 
color and form and line in any other way. We must cease our rather rigid 
thinking that only what can be proved now is scientific, and remember that 
what cannot be disproved may some day show itself as truth. Certainly no 
one has ever taught children of nursery age that they should use color 
differentially in relation to emotion. Surely no one has urged curves rather 


than straight lines, the using of whole or fractional pages or going beyond 
the limits of the page! And psychology has recognized for a number of 
years the truth of this idea that children can and do express in artistic 
creation of many types ideas, emotions, and thoughts which they are com¬ 
pletely incapable of expressing through the medium of verbalization. It was 
not hy accident that Houma in 1913 entitled his monumental study of chil¬ 
dren’s drawings, “Le Langage Graphique de l Enfant. 

Before turning to the generalized findings of the study one does raise 
questions as to why so much emphasis upon easel painting, and finds the 
answer under Aims and Methods which curiously are not presented until 
one comes to page 169 of the first volume. Five media are used in the 
study: easel paints, crayons, clay, blocks, and dramatic play. Footnotes in 
Volume II make cleat that much of the material relative to other activities 
than those at the easel are to be presented later. Finger painting, which 
seems at first a curious omission, they explain is excluded because of the 
amount of adult supervision necessary, the social stimulation which results 
if it is done in a group, and especially the fact that many patterns may 
appear in the course of the work which are then erased and replaced leaving 
for the finished product none of the intermediate stages which preceded it. 
A just enough reason, and yet one wonders if comparison of finger painting 
in its finished form with easel paintings might not have offered evidence fur 
the basic truth of many of the generalizations? . . 

The authors point out that in the schools they used easel painting as a 
solitary activity, and one wonders if this fact determines the personality 
characteristics which emerged when children with a major interest in ease 
painting are compared with children with a lesser interest. Is it the mtere. 
in painting or the lack of interest in something else which turns them 
toward ^he easel? However they further state that easel paintings seem 
to reveal more of the child’s personality than other media which are com- 
l . 1 in i ptouo setting- Again one wonders if this is related to the 
^ oli ary natm" of E the activity, or if it is related to the fact that 

tact ot SOI y control of his Urge muscles any activity m- 

volvmg R thcni"brings him nearer to the object of creation than something 
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involving a studied effort to use smaller muaclcs as in craynn work. One 
factor in finger painting is that no artificial medium h intervening between 
the child and his product. 

Certainly no one can criticize the knowledge which has been secured con¬ 
cerning each child. Perhaps the chief criticism to be made «f the study is 
that there is so much detail that it is sometimes difficult to trace the source 
or the implications of any of the findings. 

One cannot in a review present the wealth of general conclusions. Our 
special interest is the suggestion that these things are clues to understanding 
the personality of the child. That they are not statistically significant is 
really unimportant as long as we remember that they are only hypotheses, 
and. look then to other aspects of the child's life before acting upon them. 
Choice of color has been shown time and time again to be meaningful in 
human personality, yet it is important to find that this differential use of 
color stems from so early a period as the preschool years, Nor do the 
authors say that color must always have a single meaning, for instance we 
find them speaking of red as it may be used to express affection, and also 
as it may be used to express hostility or aggression. The use of blue in the 
case of children tending toward controlled behavior is of interest. So too 
the happiness of children consistently using yellow, or the use of green by 
children who show a lack of strong, overtly expressed emotion. One does 
not take these facts and arrange for himself a neat little package to be 
entitled, “the language of color”; but one can look to the painting and the 
personality and through the interpretation of the color sometimes come to 
a better understanding of both. 

Of greater interest seems to be the findings in regard to colors that over¬ 
lay other colors, or the use of colors in parallel in a single painting. The 
theory that the colors used for overlay express the overt level of personality, 
the underlying colors the less expressed areas offers many fruitful suggestions 
both for interpretation and for further research. 

Perhaps those who are tempted to a too specific application of the findings 
in regard to color should copy down the author’s warning on page 50 and 
pin it where they can see it often: 

Our examination of color has shown how color choice may reveal 
much about the individual’s emotional make-up. But colors, in them¬ 
selves, do not indicate in what direction or within what limits the 
emotional drives are operating. ... In every individual case, nB we 
have tried to demonstrate, the given generalization can be validated, 
negated, or modified only after due consideration of all aspects of the 
individual child's painting and the dynamics of his personality. 
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It is not our purpose to review the specific findings in relation to color, 
line and form, spatial usage and spatial pattern, or the trends in young 
children's paintings. Wc would like to mention a few isolated and un¬ 
related statements, comments, or findings that seem illustrative of the man¬ 
ner in which this bonk is going to continue to dominate in its field. One 
cannot read it without wanting to initiate a dozen lines of research l 

"Our observations suggest that it ig probably less the side of the 
page emphasized than it is the differential treatment of the left and 
right sides of the painting page which holds valuable clues for study 
of personality 1 * (p, 93). 

•'Other children, instead of progressing quickly from pure experi¬ 
mentation with line and form to realistic representation, persisted in 
varied and increasingly intricate abstract or structural designs. Care¬ 
ful study of these children suggests that they probably had special 
abilities along structural lints" (p. 53). 

"The rhythmic back-and-forth swing, resulting in a single mass, may, 
around the age of two, be indicative of an integrated, properly func¬ 
tioning organism, while the broken, scattered strokes made without 
conscious control may, if persistent or characteristic beyond the ages of 
one and a half or two, be a reflection of a poorly integrated individual, 
that is, of an individual who has a poorly integrated neuro-muscular 
system" (p. 109), 

"The dearth of relationships between space usage and developmental 
changes may be in keeping with our observation that space usage 
seems to reflect external stimuli and relationships rather than the inner 
life of the child" (p. 118). 

In other words the stimulating quality of the book, and one of the chief 
reasons for maintaining it will continue to be used for years to come, 
is that it has not fallen into the snare of so many recent hooks in the field 
of child psychology of stating too definite and specific norms for too many 
aspects of personality. Far more harm has been done by the attempts of 
people to correlate a given child with the norms of one of these psychologists, 
than can. ever be done by someone whose generalizations are given to be used 
in relation with the total available material on the given personality of the 
specific child. The more we can come to see, in our present state of 
knowledge, that it is not so much the specific meaning of the separate event, 
but the relational meaning of a constellation of events, the more are we 
likely to come to a real understanding of child personality. It is for this 
reason that Painting and Personality deserves praise, for it takes a daring 
person in this day of cold blooded statistics to present generalizations and 
say that they must not be indiscriminately applied. For they open them- 
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selves to the charge of being unscientific. Yet it may turn nut in the end 
that they arc the most scientific of ail, for they arc studying the results they 
found and not presenting them in terms of an artificial norm which is only 
an artifact of the mathematical manipulation of the results found. 

That Alschuler and Hattwick have this courage is amply shown j n t |, e 
statistical tables which make up the latter half of Volume II. Pages 3fil to 
582 present statistic upon statistic, and critical ratio piled upon critical ratio. 
For those who must sec the basic results from which tile generalizations were 
drawn these tables are ample, but surely they add little to the summariza¬ 
tion of findings as it is presented in the first volume. The courage, pre¬ 
viously mentioned, is shown in the critical ratios. For rarely arc these 'ratios 
what a "scientific mind" would call "adequate.*' Yet they are all strong 
tendencies, and in the present stage of our knowledge of the details of 
painting, or for that matter the details of personality, it is surprising that 
there should be consistent strong tendencies. The present writer would 
like to see some of the stronger tendencies verified by more narrow studies, 
using children from special circumstances. Would spastic children as a 
group be differentiated from those whose vision is such that they must be 
m sight saving classes, or from those who show sufficient intellectual retarda¬ 
tion for special class treatment, or those who arc sufficient "problems” to be 
among the patterns of a child guidance clinic, or those who are for the first 
time finding themselves in temporary foster homes or institutions. 

The present writer waits, almost with the "bated breath" of the fancier 
oi soap opera the next installments, foretold in the footnotes of Volume II. 

hese are the data on crayons, day, dramatic play, blocks when these held 

more of interest for the children than the easel painting which is basic to 
tne present study. 


Department of Psychology 
American International College 
Springfield 9, Massachusetts 
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(Murphy, G. Personality . New York: Harper, 1947. Pp. 999.) 


Reviewed by C. J. Adcock 


This is the most ambitious synthesis yet attempted in the personality field. 

A vast amount of research material from the technical journals is marshalled 
here, not as an array of facts, but as a comprehensive account of the genesis 
of personality. No aspect is neglected and yet the whole is presented as an 
integrated unity. The “schools” are considered, not to assess their relative 
importance, but for what they can contribute to the composite picture. The 
book purports to deal with personality but indeed it covers almost the whole 
field of psychology since there is nothing of psychological significance which 
does not contribute to personality. 

The innate basis of personality is regarded as a series of biological drives 
which are conveniently classified into four groups: viscerotonic (e.g., food, sex, 
maternal), activity (e.g., exercise, rest, sleep), sensory (e.g., delight in color), 
and emergency (e.g., fear, rage, and disgust). “The personality is apparently 
definable as a system of tensions or impulses or acts of will” (p. 293). This 
system is built up as the result of experience which brings about conditioning 
and canalization. The former process is regarded as operating on the tension 
system rather than on the specific reflex; the latter is more stable than the 
former since reinforcement is automatic.” A hungry dog may lick the light 
bulb which symbolizes food. But this does not put an end to his hunger 
contractions, he does not develop an acquired taste for light bulbs as a pre¬ 
ferred means of satisfying hunger” (p. 166). 

The system organizes around a central factor: the self. At this stage of 
knowledge Murphy is content to regard this as an empirical product. Be¬ 
ginning as a unit of perception and experience of struggle it becomes more and 
more a conceptual trait system under the stress of social approval and dis¬ 
approval. 

Perception is regarded as essentially “autistic” a term taken over from 
Bleuler but made a little more respectable so that it may be applicable to 
normal personality. The self perceives the world in terms of its own pur¬ 
poses. Imagination, thought, and dreaming all fit into the same formula. 

Much attention is devoted to field concepts. The opening chapter deals 
with field theory and fuller consideration is given to the same topic towards 
the end of the book. 

A striking feature of the book is the extent to which the viewpoints of the 
313 
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Various schools are integrated. The influence of behaviorism is evident in 
the biological foundation and the environmental molding of the superstruc¬ 
ture. In the latter connection the work of the anthropologists is well repre¬ 
sented. The gestalt approach is frequently used and never wholly neglected. 
Purposive psychology is in evidence as in the definition quoted. The return to a 
McDougallian position commented on by Eyesenck in his review of Sherif and 
Cantril’s Psychology of Ego-involvemeiit in this Journal is obvious here. 
In defining ‘'will” the author says: "For the present we may say, almost as 
McDougall did, that the will is a group of canalizations (sentiments) or¬ 
ganized in behavior terms under the central integrating influence of self¬ 
canalizations (McDougall’s "self-regarding sentiment”). 

Reaction against McDougall’s teleology and instinct ideas under the in¬ 
fluence of early behaviorism has led to considerable misunderstanding of 
McDougall’s real position. It is worthy of note that his system of sentiments 
is basically the same as what is offered to us by Murphy, and the under¬ 
lying biological drives are not radically different from McDougall’s propensi¬ 
ties. The latter were claimed only as drives, capable of expression in diverse 
ways and open to endless modification by conditioning and what Murphy 
here calls canalization. Murphy’s sex, maternal and food drives are all 
represented in McDougall as are fear, rage, and disgust. Moreover Murphy 
admits gregariousness as being evident at least a few weeks after birth and 
"the child is social to some degree even before he is born” (p. 769). Only 
in one direction can we imagine McDougall finding fault with this system; 
no specific provision is made for the propensities of self-assertion and self- 
abasement. 

It is here that the reviewer would like to criticize both the position of 
Murphy and that of McDougall. The latter based his sentiment of self- 
regard on the two complementary self instincts and yet described its genesis 
in terms not essentially different from those of Murphy. In both cases the 
central factor is the growth of an empirical self which is valued. McDou- 
gall's two propensities are irrelevant to this and Murphy entirely dispenses 
with their function. For the latter there are two essential aspects to the 
process: the evolution of the empirical self through perceptual and other 
experience; and the attempt to enhance to self as the result of the impact of 
social approval-disapproval and narcissism. With regard to the former there 
is general agreement. In the case of the latter even Allport toys with the 
idea of a "primitive egoism.” Mere expression of approval or disapproval 
alone cannot account for the results. It is only in so far as social approval 
has significance for the person that it can operate at all. It may be that 
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this significance arises out of experiences in the satisfaction of simple biologi¬ 
cal drives but there is room for a very big question mark. As for narcissism 
wc have no indication whether it is to be interpreted in terms of sexual or 
maternal love. The former could be accepted by few outside the psycho¬ 
analytic schools and the Utter, If regarded as the major factor, would suggest 
that women should be more ambitious than men. Murphy here seems to 
use a Freudian concept without properly relating it to his own system. 

The answer to all these difficulties would seem to be suggested by Mur¬ 
phy's own remark that the child is to some extent social even before he is 
born. Society means something to him because of his biological constitution. 
He is allied to the dog rather than to the cat. To the reviewer it seems per¬ 
verse to accept some biologically useful drives and to refuse biological recog¬ 
nition to what is agreed to be the major drive in human living. Adler has 
litre corrected the bias of psychoanalysis and Murphy gives him due credit. 
"Why then refuse to admit a simple biological basis for this major source of 
motivation? The same evolutionary factors which would lead to the de¬ 
velopment of innate maternal, anger, and fear drives could give rise to an 
ego drive which in human beings would tend along social channels. The 
drive would be directly towards the enhancement of the self and the social 
environment would provide the frame of reference. Wc may note in con¬ 
clusion that McDougall’s assertion and submission may reduce to tempera¬ 
ment factors as suggested by research into adrenergic-cholinergic balance. 

Detailed discussion of all the problems touched on in these 999 pages is 
obviously impossible and a mere repetition of the table of contents would not 
be very helpful. The most the reviewer can attempt is some discussion of 
those topics whicli most interest him and hope that incidentally he will give 
some indication of the scope of the book. One topic which we cannot afford 
to overlook is that of "creativencss.” The author pays considerable attention 
to tills noting the conditions under which it appears, its mechanisms and 
reasons for associating high creativity with madness. Of particular interest 
is the observation that creativity tends to concern itself with art rather than 
utility. There is something very significant about this. 

Stress on biological utility, homeostasis, etc., has given us a psychology 
which has tended to reduce what were once regarded as the higher human 
activities to nothing more than a long circuiting of physiological behavior. 
A striving for esteem is to be regarded merely as a sort of metaphorical 
struggle to preserve one’s balance and the final sanction for ethics can be 
nothing but survival utility. This being so it would appear that art is just 
a biological aberration. How comes it that man, having satisfied his physio- 
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logical needs to some degree, devotes his energy to non-utilitarian striving? 
Surely the answer is that he does not live by bread alone ; that the aim of 
living is not merely to go on living but to live more fully. Here is evidence 
that in some way values are evolved which exist in their own right and 
are not merely sanctioned by survival utility. If must be admitted that 
such values could not have negative survival utility, they must not lead 
to self or racial destruction, but, this granted, such values may themselves 
become factors in the evolutionary process. That Murphy has glimpsed 
something of this is a matter for congratulation. 

The role of culture in the development of personality is another topic 
that comes in for detailed treatment and much is attributed to this factor. 
It is stressed, however, that it is not a matter of pouring the personality into 
the cultural mold but that the individual is an active agent throughout. 
All roles are not easily accepted and often considerable strain is involved. 
This is welcome sanity in a world where so many psychologists see in malad¬ 
justment nothing more than a socialization process gone wrong. 

The historical study of personality types is of considerable interest as 
throwing light upon present personality patterns. Since lie Jacks direct 
acquaintance with contemporary American culture the reviewer forbears 
to comment, but the chapter on the fitness of culture is of more general 
application and is a challenge to all psychologists. The role of pure scientist 
is one to which it is very difficult to keep. All sciences must, sooner or later, 
make their contribution to ordinary living and psychology owes much to 
the stimulus derived from its practical application. The evaluation of cul¬ 
ture patterns is, however, application on the grand scale and may have far- 
reaching consequences. 

The contrast between western and Soviet patterns is very intriguing at 
a time when the intensity of the clash between them is so high. Murphy finds 
three chief assets in the Soviet culture: identification with the group, social 
security, and freedom for cultural activities. The first is of grave import. 
Our western culture patterns place a stress on individual competition which 
creates ego strain which is very obvious when compared with some primitive 
cultures. One may be doubtful as to bow far the Soviet system reduces 
this strain while still being emphatic that some modification of our own 
system may be desirable in this connection. Some serious thought as to how 
our cultural patterns might be improved in the light of anthropological 
and psychological research would be a welcome change from the narrowly 
based economic arguments which are so much the fashion at the present 
time. An interesting speculation is as to the success of social security 
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measures in reducing the feeling of economic insecurity. The considerable 
developments in this field which is characteristic of Great Britain and a 
number of the Dominions must surely have had some effects of which psy¬ 
chologists should take note. Murphy comes to no positive conclusions, but 
his treatment of the whole of this topic is pleasantly stimulating. 

With a hook of this size and so packed with material it would, perhaps, 
seem pedantic to complain of omissions but at least one of these deserves 
comment. The vast development of factor analysis in recent years and the 
important rfmtributions which it has made towards the understanding of 
personality would seem to entitle it to more than passing reference. 

To sum up: we have here a book which will long remain a landmark in 
the literature of psychology. In particular it meets the need for a textbook 
at the advanced level. The greatest lack in the literature of psychology is 
that of systematic texts beyond the introductory level. May this effort 
stimulate further work of this kind. 

Victoria University College 
Wellington, New Zealand 
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